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COMMENT AND CRITICISM. 


THE BILL TO ESTABLISH a board of registra- 
tion in medicine and surgery for Massachusetts 
was rejected in the house of representatives, 
in the latter days of the session, by a very 
decided majority. A brief statement of the 
reasons for this action is interesting, inasmuch 
as the same body had already created a com- 
mission for the regulation of pharmacy. ‘The 
law proposed, — substantially the same as that 
so successfully enforced in Illinois and West 
Virginia, — would, with a proper machinery for 
its execution, have been a benefit to the com- 
munity. The measure did not, however, excite 
a very warm interest in the medical profession 
as a whole, was opposed in some important 
details by prominent members of one of the 
great medical societies, and at no time attract- 
ed sufficiently the attention of the public, with 
the exception of that loud-mouthed portion that 
naturally belongs to the quack and charlatan. 
The men who appeared in favor of legislation 
were those most competent to testify to the 
needs of it, — the honest practitioners of medi- 
cine. The ordinary legislator, therefore, looked 
upon the proposed law as a privilege desired 
by a class; and when he found that it was 
advocated by that class mainly, from his limited 
point of view, not unreasonably perhaps, voted 
against the measure. With the warning fur- 
nished by this year’s experience, it is safe to 
assume that the medical. profession will insist 
that the public, which is alone concerned, shall 


hereafter take the lead in any effort to procure. 


legislation for the regulation of the practice 
of medicine. 


THE ESTABLISHMENT of a botanic garden in 
Montreal may now be considered an assured 
fact. The organization has been completed 
by the formation of a corporation, from whom 
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there is elected a board of management of five 
persons, one of whom is the director of the 
garden, in the person of Professor Penhallow. 
With a grant from the provincial government 
for preliminary work, land from the city, and 
the hearty good will and co-operation of the 
citizens, the garden will without doubt prove 
successful. The site chosen for the garden is 
on Mount Royal, and embraces about seventy- 
five acres of land well adapted for the purposes 
of both a garden and an arboretum. A large 
stone building, now on the grounds, will be 
used as the offices, library, museum, ete., and 
around this the plant-houses will be built. 


IN ORDER THAT composite photographs may 
be of use as a scientific method for revealing the 
traits common to some group, it seems neces- 
sary that each step of the process employed 
should be subjected to careful experiment. 
The presumption is, that any change in the 
order in which the negatives are used in mak- 
ing the composite will have no perceptible effect 
in altering its appearance. Yet this should be 
a matter of actual experiment; and, should 
composites so obtained not be substantially 
identical, the conditions for such identity must 
be found, before we can feel much certainty that 
a composite exhibits the essential features of 


the group in question, as distinguished from 


such as might be termed accidental... It might 
happen, for instance, that undue prominence 
had been given to part of a group by variation 
in the intensity of the illumination during the 
printing, or other circumstances might inter- 
fere with the accuracy of the representation. 


But a more serious question respecting the 
truth to nature, of the average expressed by the 
composite, is contained in the query, whether 


composites of a given group made by different 


photographers would be recognizably the same 
picture, and whether they differ more widely 
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or less widely than single photographs do under 
similar conditions. The composites ought to 
be almost wholly independent of fortuitous cir- 
cumstances suchas this; and, although the sep- 
arate negatives of the same individual might 
exhibit considerable deviations from each oth- 
er for one reason or another, yet such devia- 
tions should have no cumulative effect in the 
composite, but be in effect obliterated. If, 
however, there is, as there well may be, some 
personal peculiarity in the adjustments of a 
photographer, his composite will necessarily 
bear the impress of this mannerism, and fur- 
nish a kind of personal error, which can per- 
haps be only eliminated by making a composite 
from a number of composites of the same 
group, each taken by a different person. 


LETTERS TO THE EDITOR. 
A modern type of plant in the cretaceous. 


Tur genus Brasenice, or Hydropeltis, is represented 
in eastern North America by a single species, LB. pel- 
tata, Pursh (Hydropeltis purpurea, Michaux), which, 
according to Gray, is also a native of Puget Sound, 
Japan, Australia, and India. A form so widely dis- 
tributed may be expected to have been early intro- 
duced, so that we need not be surprised to find it 
occurring along with the earlier forms of exogenous 
life in the cretaceous of our north-west. 

The specimens to which this note refers were ob- 
tained in the beds of the Belly-River series of the 


BRASENICE ANTIQUA, UPPER CRETACEOUS, SOUTH SASKATCHE- 
WAN RIVER. LEAF NAT. SIZE. @,0, DIAGRAMS OF VENATION, 
SLIGHTLY ENLARGED. 


Canadian survey, near Medicine Hat. These beds 
are upper Cretaceous, and hold fossils, some of which 
resemble those of the Laramie group, others those of 
the Pierre group. They contain workable beds of lig- 
nitic coal; and the specimens in question were found 
in nodular clay ironstone, associated with one of the 
coal-beds worked in the ‘ Lawson mine.’ 

A specimen of this interesting fossil, obtained, I 
believe, from Mr. Lawson, the manager of the mine, 
was kindly given to me last year by Mr. J. R. Byron, 
one of the members of the British association; and 
additional specimens, some of them very perfect, were 
afterwards collected by Mr. T. C. Weston of the geo- 
logical survey. They resemble very closely the leaves 
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of the modern species, differing only in their generally 
smaller size and somewhat less elliptical form, and 
slightly in the venation. the primary veins being more 
numerous, or about eighteen in number, while four- 
teen is a common number in the modern species. 
These differences may indicate merely a varietal 
form; but I have thought it best to designate the 
species or variety by the name B. antiqua. Associ- 
ated with these leaves, in the same bed, are some other 
aquatics, notably Pistia corrugata (Lesqx.) and Lem- 
na scutata (Dn), both species of the Laramie; and 
Platanus nobilis of Newberry (Aralia notata of Les- 
quereux), which, though apparently regarded in the 
United States as miocene, is certainly in Canada 
characteristically Laramie. ‘There is also a new spe- 
cies of Populus — P. latidentata (Dn) — closely allied 
to the modern P. grandidentata, and an Acer (A. sas- 
katchewense), whose leaves resemble small or imma- 
ture leaves of A. dasycarpum. A species of Sequoia 
also occurs, probably 8S. Reichenbachii. Though all 
these plants have a very modern aspect, they are un- 
questionably cretaceous; and J have myself assisted 
at the disinterment of a dinosaur of the genus J)i- 
clonius from beds overlying those in which the Jeaves 
oceur. These facts furnish another instance of that 
modern aspect of the upper cretaceous flora on which 
I have elsewhere insisted, and which has been a fer 
tile source of error with reference to the age of beds 
of this formation in the west. It is interesting to 
note that beds of this age in western Canada contain 
the modern Onoclea sensibilis of America, along with 
Davallia tenuifolia, also modern, but now Asiatic. 

J. WM. Dawson. 


Lateral movements of the earth’s crust. 


While observations are being made for the pur- 
pose of investigating ‘ variations of latitude,’ is it 
not desirable that the U.S. coast and geodetic sur- 
vey should make simultaneous observations with a 
view to discover, if possible, whether or not places 
along our coasts are suffering changes of latitude or 
longitude, or both, due to lateral movements of the 
earth’s crust ? 

If it is true that during geological history large 
lateral movements of the earth’s crust have taken 
place, and if such changes are still going on, it 
would seem inevitable, that, in regions where lat- 
eral displacements are taking place, landmarks should 
suffer a change of Jatitude or longitude, or of both, 
according to the direction of yielding to lateral press- 
ure, and that places located upon regions suffering 
compression or folding should be moved, to some 
extent, bodily toward places in adjoining regions, 
toward which the movements take place, but which 
are not themselves undergoing displacements. 

Since vertical movements of the earth’s crust are 
taking place at measurable rates, and since, in the 
past, lateral movements appear to have exceeded the 
vertical, it might be expected that lateral move- 
ments are now taking place at ‘measurable rates. 
Of course, if the superficial strata are not involved 
in these movements, the deeper strata only yielding, 
surface landmarks could not reveal the movement; 
but in this case, and in case folds of the superficial 
strata along our coasts are in process of evolution, 
it would seem that such changes might be discovered 
by sinking deep vertical shafts at intervals along 
lines normal to the coast. These carefully surveyed 
at intervals during one or two centuries, it would 
seem, should show a measurable warping or tilting 
if such movements are going on. I. H. Kina. 


River Falls, Wis. 
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Silver in mounds. 


In the number of Science for May 22 you have an 
article on ‘ Silver from a Pennsylvania mound,’ which 
leads me to speak of a recent find here. Within the 
city limits, on the west side of the river, and in the 
region of a group of mounds now mainly removed, 
there were recently found two nodules of nearly pure 
silver, weighing together upward of twelve pounds, 
together with a small piece of silver-foil. The nod- 
ules were irregular in shape, with some admixture of 
earthy material; but a competent chemist pronounces 
them essentially pure silver. With them was found 
a large copper axe, a large sea-shell (Pyrula?), bone 
spears, human bones, etc., — the usual contents of the 
mounds (in this region) of the so-called mound-build- 
ers. A more complete examination of these articles 
will be made. E. A. STRONG. 

Grand Rapids, Mich., June 11. 


Mound-building tribes. 


‘Name the mound-building tribes,’ is the demand 
now made of those holding the Indian theory. The 
mound testimony so far obtained (much of it by the 
bureau of ethnology, and yet unpublished), taken in 
connection with the historical, traditional, and lin- 
guistic evidence, leads to the following conclusions: — 

1. That the ancient works in eastern Arkansas, 
north of the Arkansas River, were chiefly built by 
the ‘ Akansea’ (Quapaws or Kappas), and other allied 
tribes of the Dakotan stock encountered by DeSoto, 
and found still occupying this region when first visited 
by the French explorers. The evidence in support 
of this opinion seems to be well-nigh conclusive. 

2. That some ancient works recently discovered in 
Pontotoc and Union counties, Miss., are probably 
due to the Chickasaws, who are known to have in- 
habited this region from the time of DeSoto’s expe- 
dition until a recent date. These works have been 
visited and carefully explored by a bureau assistant, 
who discovered in one of the mounds, in addition 
to a number of the usual mound-builder’s relics 
found in such works, one blade of a pair of scissors, 
the blade of an iron ‘case-knife,’ and a small silver 
plate stamped with the Spanish coat-of-arms. The 
vestiges of aboriginal art present marked differences 
from those found in Arkansas, western ‘Tennessee, 
and the more southern portions of Mississippi. Of 
course the data so far obtained, relating to this locali- 
ty, are too meagre to justify a decided conclusion. 

3. That most of the antiquities of Alabama and 
Georgia are attributable to the Muskoki tribes. But 
the mound explorations indicate that the south-west 
corner of Georgia, and immediately adjoining por- 
tions of Florida, were occupied in mound-building 
times by a different people. It is somewhat signifi- 
cant that Mr. Gatschet (‘Migration legend of the 
Creeks’) locates the Uchees in precisely this area. 
Some specimens of pottery indicate contact with the 
whites, but others are more ancient. Theindications 
are that the same people occupied this region at two 
different periods. 

4. ‘That the Cherokees were mound-builders, and 
that they were the authors of most of the works of 
western North Carolina and eastern Tennessee. I 
have given elsewhere (Magazine of American history, 
May, 1884) some reasons for this belief. Subsequent 
explorations have served to strengthen this opinion. 
A number of mounds around the site of old Fort 
Loudon, Monroe county, Tenn. (one of them of large 
size), recently opened, furnish what seem to be abso- 
lutely connecting-links between the mound-builders 
and Indians. From the large one, containing ninety- 
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one skeletons, were taken dozens of polished celts; 
several shell masks; some engraved shells; a gallon 
or more of shell beads, some of them pearls; vessels 
of clay of ancient type; bone implements; hundreds 
of perforated shells; a few pipes of a comparatively 
modern Cherokee type; four copper hawk-bells with 
shell-bead and pebble ratiles ; discoidal stones, ete. 
No indication of intrusive burials. 

But the mound testimony in regard to this tribe 

does not stop here. It indicates that to them we 
must attribute the works of Kanawha valley, near 
Charleston, those at Grave Creek, and the typical 
works of southern Ohio: in other words, it is in ac- 
cord with the tradition mentioned by Haywood, and 
the theory which identifies them with the Talegwi. 
The proof is circumstantial, but the chain is un- 
broken: the pipes alone are sufficient to show this. 
We can trace them back along their line of migration 
to Iowa. The works of Ohio indicate several differ- 
ent waves of population, and occupancy for a greater 
or less length of time by different tribes; but the 
works of the Talegwi (Cherokees) are generally easily - 
distinguished. The mound testimony absolutely for- 
bids the idea that the Ohio mound-builders went 
south to the Gulf states, and merged into the Muskoki 
family, or were represented by the Natchex. 
5. That the track of the Shawnees can be traced 
by their works from southern Dlinois to north-eastern 
Georgia. They were undoubtedly the auth«ars of the 
box-shaped ‘stone graves,’ or cysts, found south of 
the Ohio River, and the other works of that region 
directly connected with these graves. While it is 
probable they entered it from the west, possibly along 
the line of the lower Missouri River, the works at the 
eastern end of the elongate area bear the marks of 
greatest age, unless we attribute to them the Cahokia 
pyramid and its companions. The region of the 
Cumberland valley and middle Tennessee was evi- 
dently their chief and most permanent seat of power. 
The later occupancy by them and by the Delawares, 
of various points in Ohio, is generally indicated by 
their stone coffins and mode of burial. 

6. That a large portion of the works of Kentucky 
differ from all others east of the Mississippi, north- 
eastern Missouri alone presenting any thing similar. 
The only probable solution of the puzzle is, that a 
tribe which once inhabited this section has become 
extinct, or fled west, and was absorbed in some other 
tribe, or became nomadic. And, last, that Morgan’s 
theory that the mound-builders were from the pueblo 
Indians is without foundation. 

The evidence on which these conclusions are based 
cannot be presented here, but will be given in the 
report on the mound explorations of the bureau of 
ethnology for the years 1882-85, now being prepared 
for publication. CYRUS ‘THOMAS. 


Abert’s squirrel. 


That the credit of first publishing a drawing of 
Abert’s squirrel may be given to the proper person, I 
beg, through you, to call Dr. Shufeldt’s attention to 
the illustration of it that is contained in Senate ex- 
doe. No. 59, 32d congress, 2d session, 1858: ‘Re. 
port on the natural history of the country passed 
over by the exploring expedition under the command 
of Brevet Capt. L. Sitgreaves, U. 8. topographical 
engineers, during the year 1851, by 8. W. Wood- 
house, M.D., surgeon and naturalist to the expedi- 
tion.’’ 

Plate 6 is a full-length view of the animal, and on 


pp. 58, 54, is a description in detail of this Sciurus, 


New York, June 15. L. S. Foster. 
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A complete fibula in an adult living carinate- 
bird. 


In reference to the important anatomical point con- 
tained in the letter of Dr. G. Baur to Science (No. 
118) in regard to the fibula of Pandion, I would like 
to invite your correspondent’s attention to the con- 
dition of the fibula in the adult Colymbus septen- 
trionalis. I have in my temporary possession a 
complete skeleton of an adult individual of this diver, 
kindly lent me by the Smithsonian institution (spec. 
13,646) for another purpose. In it the fibula is found, 
as I have drawn the specimen in the accompanying 
eut, for the right limb, though it is seen equally well 
in both. The fibula has been 
drawn in black for its entire 
length, so that its exact form 
and relation to the tibio-tarsus 
may be properly appreciated. 
From the point a to 0 it an- 
chyloses with the shaft of the 
other leg-bone, though it 
stands out quite prominently 
from it, leaving no doubt as to 
its identity. 
do that the part indicated in 
the cut by c represents one of 
the tarsal elements, it is no 


to have a complete fibula ter- 
minate, as it does in this bird, 
at 6; and this part, in com- 
mon with Pandion, is found 
upon the antero-lateral aspect 
rather than in front of the 
tibio-tarsus, as in the Jurassic 
Archaeopteryx. 


BONES OF RIGHT THIGH AND LEG 
OF ADULT COLYMBUS SEPTENTRIO- 
NALIS. REDUCED ONE-HALF. 


F, femur; P, patella; /%, fibula (in 
black): 7, tibio-tarsus; a@, point 
where anchylosis commences; 0, 
distal extremity of fibula; c, the 
united tarsal element; d, a fibrous 
loop for tendon; e, the large ob- 

lique fibrous loop for extensor tendons; indicates the posi- 

tion of the bony bridge that confines the deep extensors. 
| Dr. R. W. SHUFELDT. 


Fort Wingate, N. Mex., June 8. 


The classification and paleontology of the 
| U.S. tertiary deposits. 


Under this head a note was published in the num- 
ber of June 12 of this journal, on the first part of my 
article, ‘ The genealogy and the age of the species in 
the southern old tertiary,’ in the American journal of 
science for June. I refer those readers of Science 
who are interested in this matter to the second part 
of this article, which will appear in the July number 
of the same journal. Dr. OTTO MEYER. 


New Haven, Conn., June 15. 


HOW TO REACH THE GRAND CANON. 


ALTHouGH the Grand Canon of the Colorado 
was a good while ago made famous as to its 
lower part by Ives and Newberry, and the 
upper by Powell, and although most inter- 
esting parts of it are nearly approached by one 
_of the great transcontinental railways, yet very 
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few people seem to know how easy it is to visit 
it, — easy, that is, to one who is crossing the 
continent by the Atlantic and Pacific railroad. 
It was almost by accident that we came to 
know of this accessibility, and to take advan- 
tage of it. 

We know not what facilities there may be 
for reaching the lower end of the canon from 
‘The Needles,’ where the road crosses the 
Rio Colorado; but the Peach-Spring station, 
where this road approaches within twenty- 
three miles of the river, at its strong southern 
bend, is about six hours east of ‘The Needles,’ 
and on the plateau about five thousand feet 
higher. From this point a rapid and easily 
traversed descent leads down to the river, and 
into as majestic and peculiar canon scenery as 
is anywhere to be seen. Unfortunately the 
trains, both from the east and the west, at 
present arrive at this little watering-station 
between two and three o’clock in the morning ; 
and intending visitors will find it well, if not 
exactly necessary, to notify the station-master 
or the ‘ stage proprietor’ in advance, so as to 
secure lodgings for the remainder of the night. 
Mr. Farlee, the stage proprietor, into whose 
hands they will fall, provides three or four 
comfortable beds; the restaurant of the sta- 
tion, which supplies the employees of the rail- 
road, will furnish a tolerable breakfast; and a 
three-seated wagon, upon the buckboard prin- 
ciple, drawn by four experienced horses, makes 
a really comfortable conveyance. All that the 
traveller needs to provide is a sun-umbrella, 
an article which will probably be needed at any 
season. A quick descent of four thousand feet 
into a narrow ravine is sure to be attended by 
a corresponding rise in temperature ; and shade 
during the journey is not abundant. 

Dr. Newberry and his exploring party were 
the first white people to make this trip, in 
April, 1858; and his account of it in Ives’s 
report upon the Colorado River of the west, 
along with the woodcut on p. 99 and the an- 
nexed plate vi., and plate i. of the geological 
part, opposite p. 54, will give a fair idea of 
what is to be seen. Nothing is changed, ex- 
cept that the Indian trail, over which his pack- 
mules made their way with much difficulty, is 
now replaced with a passable wagon-road of 
Mr. Farlee’s making. Very enterprising and 
hurried people make the trip in a single day, 
especially in the long days of spring, and so 
resume the railroad by the next (daily) train, 
the journey back and forth being made in the 
early morning and in the evening hours. But, 
indeed, two days should be given to it, even 
by the transient sight-seer, lodging in the 
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‘hotel’ in the bottom of the canon. This is 
a board shanty of a single room below, with a 
kitchen attached, and two bedrooms under the 
roof above. Primitive as the accommodations 
are, and although, when there is no press of 
company expected, the functions of stage pro- 
prietot, road-owner, driver, guide, landlord, 
and cook are all merged in one person, we 
found that person adequate to all those du- 
ties; and even the lady of our party was 
comfortably cared for, both as to bed and 
board. When this extraordinary place comes 
to be better known and more largely visited, 
ampler accommodations will doubtless be pro- 
vided, both in the canon and at the railway- 
station. The ‘hotel’ stands at the junction of 
the Peach-Spring Canon and that of the Dia- 


mond River, close to the refreshing stream of. 


pure water. The Diamond-River Canon, of 
which Dr. Newberry gives two good illustra- 
tions, was explored upward for two or three 
miles on the afternoon of the first day. The 
following morning suffices for the junction of 
this cafion with the Colorado, which is near by, 
and for the views up and down the river, which 
are to be had for less than an hour of climbing. 
Altogether, there is nothing like this canon. 
The far-famed Yosemite is more beautiful and 
more varied, but not more magnificent, nor 
half so strange and weird. 

I may be allowed to add the remark that the 


botany of these lateral cafions is very interest- 


ing, and inviting to a longer stay. It had been 
so well explored by Mr. and Mrs. Lemmon a 
year before, that we could not expect our hur- 
ried visit to be rewarded with any thing abso- 
lutely new. But here we saw an abundance of 
the singular and striking Fouquieria in flower, 
and that alone well repaid the toils of the ex- 
cursion. | ; 

This is the only accessible point at which a 
descent can be made into the bed of the Grand 
Cafion. But from Flagstaff — a station about 
nine hours farther east, and at considerably 
greater elevation, in a district of pine-forests, 
and close to the beautiful and snow-clad San 


Francisco mountains — a wagon-journey of ' 


two days over the mesa will take a party to 
the Marble Canon, described and illustrated by 
Powell, where the Colorado fiows twenty-five 
hundred feet below, between unbroken vertical 
walls of many-colored marbles. Moreover, 
the neighborhood of Flagstaff abounds in cliff- 
dwellings and cave-dwellings, the latter com- 
paratively little known; and altogether this 


seems to us a most inviting place of summer 


resort. | 
Journeying eastward, the traveller passes 
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one of the most interesting of the Indian 
pueblos, that of Laguna; and that of Zufi is 
well within reach from Fort Wingate. 

A. G. 


THE WASHINGTON MONUMENT, AND 
THE LIGHTNING STROKE OF JUNE 5. 


THE recent injury to the Washington mon- 
ument by lightning has attracted attention 
throughout the country to such a degree that 
a short statement of the facts in the case will 
doubtless be of interest to the readers of Sci- 
ence. On the afternoon of June 5 a thunder- 
storm of no unusual character passed over 
Washington. At about fifteen minutes past 
three there was a single burst of thunder of 
some violence, which was about the only nota- 
ble electrical disturbance of the afternoon. 
Although it had successfully passed through 
disturbances apparently much more violent on 
one or two previous occasions, this time the 
monument was ‘struck,’ and some damage 
done to one of the stones near the apex. Two 
men who were inside of the structure, at the 
base, describe the sound produced as resem- 
bling the simultaneous discharge of a great 
number of cannon, and declare that the ‘ whole 
monument trembled.’ Two others were in a 
small wooden building, used as an office, near 
by. One of them was looking out of the win- 
dow, away from the monument, toward the 
north. He affirms, in the most positive man- 
ner, that he saw a ball of fire, which he says 
was as large as his fist, coming directly towards 
the window out of which he was looking. 
Both he and his companion (who was not look- 
ing out of the window, and who did not see 
the ball of fire) seem to have felt something 
of the usual effect of a shock. Those who 
were within the monument say they felt no 
unusual sensations except those produced by 
the noise. : 

When the monument was examined from 
the ground with the unaided eye, no injury 
could be detected. On applying a good tele- 
scope, however, it was seen that one of the 
stones just below the capstone was split from 


_ top to bottom, the crack produced being about 


four feet long, and it was open to the extent 
of about two inches. A small corner of the 
lower corresponding angle of the capstone 


had also been carried away, this doubtless 


resulting from the opening of the crack in the 
stone upon which it rested. 

The appearance of the apex is fairly repre- 
sented in the sketch, in which (a) represents 
the aluminum tip, (0) the capstone, and :(c) 
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shows the crack in the stone in the next lower 
course. 3 
Col. T. L. Casey, U.S.A., the engineer in 
charge of the construction of the monument, 
requested Professors Rowland of Baltimore, 
Newcomb of the U.S. navy, and Mendenhall 
of the signal-service, to examine the monnu- 
ment, and recommend such additions to the 
present arrangements for protection from light- 
ning as would seem to them necessary and 
sufficient. It was ascertained on examina- 
tion, that, with the exception of that shown 
in the sketch, the monument showed no evi- 
dence whatever of having received the stroke. 
A careful examination of the tip of the 
aluminum apex has not yet been made; but it 
seems likely that it 
will be found to be 
somewhat blunted by 
fusion, as is so often 
the case even where 
no other effect of the 
stroke is to be seen. 
This aluminum 
pyramid is secured 
to the capstone by a 
heavy copper bolt 
one and a half inches 
in diameter. From 
the end of this, four 
copper rods, each 
three-quarters of an 
inch in diameter, are carried to the extremities 
of four heavy iron columns extending to the 
base of the monument, inside of which the 
elevatorruns. As originally put in, these rods 
are bent out towards the four corners of the 
pyramid near which they run on their way to 
these iron columns. Just where one of these 
is nearest to the angle of the pyramid, and 
hence nearest to the outside of the structure, the 
rupture occurred; and to this must doubtless 
be attributed the localization of the stroke. 
The damage done to the monument is in 
reality very small, and can easily be repaired ; 
but the accident is exceedingly instructive to 
those interested in lightning protection. The 
conducting power of the interior seems to be 
ample for any discharge which could possibly 
occur, and no evidence appears of any weak- 
ness in this respect; but it is evident that 
the aluminum apex alone does not possess suf- 
ficient collective or distributing power, and 
the improvements suggested by the committee 
will doubtless be in the direction of increasing 
that power by the addition of more metal. 
M. 


Washington, D.C., June 15. 
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THE PERIODICAL CICADA. 


Just at this time considerable interest is 
manifested in this curious insect, because of 
the concurrence of two extensive broods, the 
one belonging to the typical septendecim form, 
the other to the tredecim race. These two 
broods appeared simultaneously in 1664, and 
will not concur again till the year 2106. The 
following are the localities in which these two 
broods will respectively occur : — 

Treprecim (1872, 1885). 

Lilinois. — Jackson, Union, Macoupin coun- 
ties. 

Missouri. — St. Louis, Boone counties. 

Georgia. — DeKalb, Gwinnett, Newton 
counties. . 

Tennessee. — Madison county, and northern 
portion of the state. 

Mississippi. — Copiah county, Oxford, and 
eastern portion of the state. 

Louisiana. — Carroll Parish. 

Kansas. — Phillips county. 

Arkansas. — Flat Bayou. 

The existence of this brood has been verified 
in past years in the parts of [llinois, Missouri, 
Tennessee, Mississippi, and Arkansas, indi- 
cated ; but the localities in Kansas, Georgia, 
and perhaps Louisiana, require further con- 
firmation this year. 


SEPTENDECIM (1868, 1885). 


New York. — Kings, Monroe counties. 

Massachusetis. — Fall River, south-east por- 
tion of the state. 

Vermont. — Rutland. 

Pennsylvania. — Lancaster. 

Ohio. — Green, Franklin, Columbiana, Pike, 
Miami counties, and vicinity of Toledo. 
Indiana. — Tippecanoe, Delaware, 
Switzerland, Hendrick, Marion, 
Wayne, Floyd, Jefferson counties. 

Michigan. — South-eastern portion. 

Delaware. — Very generally. 

Maryland. — Very generally. 

District of Columbia. — Very generally. 

Virginia, — Very generally. 

Kentucky. — Around Louisville. 

Georgia. — Habersham county. 

From chronological data, the fact that seven- 
teen years or thirteen years are respectively 
required for the underground development of 
this insect, according to the race, is fully estab- 
lished, one of the first recorded: septendecim 
broods having been observed every seventeen 
years since 1715. Such anomalous and excep- 


Vigo, 
Dearborn, 


1 Extracts from a paper read to the Biological society of 
Washington, May 30. 
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tional facts in natural history always provoke 
scepticism, and the facts recorded regarding 
our cicada’s hypogean life have shared in this 
tendency. Hence a few facts, especially such 
as bear on the development of the larva, will 
not prove uninteresting. 

Of the tredecim brood which appeared in 
1868, I have taken pains to follow the larval 
development as far as possible from year to 
year, my observations having been made in St. 
Louis county, Mo. Repeated efforts to rear the 
young larvae in confinement proved unsuccess- 
ful; and it was necessary to resort to careful 
and repeated digging out-doors in order to 
watch the growth from year to year. One of 
my employees at Cadet, Mo., has also been in- 
structed to carefully pursue the same subject, 
and I have repeated the digging since residing 
in Washington. These observations have in 
all cases been made in special localities where 
the date of entering the ground was well known 
and observed. I have thus been able to follow 
the larvae for the first six years with great 
care, and for subsequent years with less care 
and continuity. As we might expect from the 
chronological history of the species, the devel- 
opment of the larva is extremely slow; and at 
six years old it has hardly attained one-fourth 
of its full size. Notwithstanding this slow 
development, moulting takes place frequently ; 
i.e., the number of larval stages is more than 
one per annum, and probably twenty-five or 
thirty in all, whereas in the Homoptera gen- 
erally — the suborder to which Cicada belongs 
—it ranges from two to four. In any hypo- 
gean insect which continually uses its claws in 
burrowing, the need of shedding and renewal 
of those organs is apparent, and may afford 
the chief explanation of this repeated exuvia- 
tion, though the slow development is a factor ; 
since my own experience has shown, in the 
larvae of other orders, that, in proportion as 
development is slow, exuviation is frequent. 
As the claws of the front tibiae are the chief in- 
struments used in burrowing, the tarsi become 
useless or obstructive, and are gradually re- 
duced, and finally lost. They are then regained 
suddenly during one of the later moults, but so 
articulated that they are thrown back on the 
inside of the tibiae, and form a good brace for 
strengthening these. They are thus out of the 
way for underground work, and come into use, 
with their well-preserved claws, only when the 
pupa issues from the ground, and ascends for 
the final change. 

Much difference of opinion has been ex- 
pressed by different writers as to the food of 
the larva; and this is not to be wondered at, 
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from the fact that there is great difficulty in 
observing it feed. Dr. G. B. Smith insisted 
that it obtained its nourishment from the 
moisture of the earth, through capillary hairs 
at the tip of the proboscis; while many others 
have seen it with its beak inserted in the roots 
of trees, and pumping the sap therefrom. The 
former method is insisted on by Dr. Smith 
from his own observations; but while I think 
it not improbable, especially during its earlier 
larval life, that the cicada may feed on earth- 
exudation, —a belief which receives support 
from the well-known fact that this cicada will 
issue from ground that has been cleared of 
timber and cultivated for nearly seventeen 
years, and that other species are known to 
issue from the prairies, — the liquid is evidently 
pumped up in the ordinary way. The truth of 
the matter seems to be that the cicada larva 
can and does go for long periods without. nour- 
ishment, where such fasting is necessitated ; 
and that in the earlier years of its development, 
more particularly, it feeds on the rootlets or 
radicles, not only of trees, but of herbaceous 
plants. In my own observations I have rarely 
found it more than two feet below the surface 
during the first six or seven years of its life, 
and almost invariably in an oval cell, and more 
often away from roots than near them; yet I 
have also found it with beak inserted, and it 
will often hang fast by the beak after being 
unearthed. That the larva is capable of going 
to great depths is well attested by observers. 
Many of such reports may be based on the 
unobserved tumbling of the larva from higher 
levels ; but, where the insect has been observed 
to issue from the bottoms of cellars ten feet 
deep, the information would certainly seem to 
be reliable. , 

The method of burrowing and making its 
cells is quite interesting. With the strong 
front tibial claws it scratches away the walls 
of its cell just as one would do with a pick ; 
and if it is rising, so that the earth removed 
naturally falls to the posterior end of the bur- 
row, it simply presses the detached portions 
on all sides, and especially on the end of the 
cavity, by means of its abdomen and middle 
and hind legs. If, however, it is burrowing 
downward, and the loose soil has to be pressed 
against the top of the cavity, it uses its broad 
front femora very dexterously in making a 
little pellet of the soil, and in placing it on the 
clypeal or front part of the head, when the 


- load is carried up, and pressed against the top 


of the cavity. The motions made in cleaning 
its fore-arms remind one very forcibly of those 
made by a cat in cleaning its face. The femora 
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and bent tibiae are rubbed over the clypeus, 
the numerous stiff hairs on which act like a 
comb or a brush in freeing the spine of dirt. 

As the time approaches for. the issuing of 
the pupa, it gradually rises nearer and nearer 
to the surface; and, for a year or two before 
the appearance of any given brood, the pupa 
may be dug up within one or two feet of the 
surface. 

In the year of their ascent, from the time 
the frost leaves the ground, they are found 
close to the surface, and also under logs and 
stones, seeming to await the opportune mo- 
ment, and apparently without feeding. They 
begin to rise from about the 20th of May in 
more southern localities, and but little later 
farther north. In Washington, the present year, 
they began to rise in scanty numbers about the 
23d, and were perhaps most numerously rising 
on the night of the 27th. Those in the city 
were somewhat earlier than those in the woods 
just over on the Virginia side. The unanimity 
with which all those which rise within a certain 
radius of a given tree crawl in a bee-line to 
the trunk of that tree, is most interesting. To 
witness these pupae in such vast numbers that 
one cannot step on the ground without crush- 
ing several, swarming out of their subterranean 
holes and scrambling over the ground, all con- 
verging to the one central point, and then in 
a steady stream clambering up the trunk, and 
diverging again on the branches, is an experi- 
ence not readily forgotten, and affording good 
food for speculation on the nature of instinct. 
The phenomenon is most satisfactorily wit- 
nessed where there is a solitary or isolated 
tree. 

_ The pupae begin to rise as soon as the sun is 
hidden behind the horizon, and they continue, 
until, by nine o’clock, the bulk of them have 
risen. A few stragglers continue until mid- 
night. They instinctively crawl along the 
horizontal branches after they have ascended 
the trunk, and fasten themselves in any posi- 
tion, but preferably in a horizontal position on 
the leaves and twigs. In about an hour after 
rising and settling, the skin splits down the 
middle of the thorax from the base of the 
clypeus to the base of the metanotum, and 
the forming cicada issues. Ecdysis is always 
an interesting phenomenon, and, when closely 
watched in our cicada, cannot fail to entertain. 

There are five marked positions or phases in 
this act of evolving from the pupa-shell; viz., 
the straight or extended, the hanging head 
downward, the clinging head upward, the flat- 
winged, and, finally, the roof-winged. In about 
three minutes after the shell splits, the forming 
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imago extends from the rent, almost on the 
same plane with the pupa, with all its members 
straight, and still held by their tips within the 
exuvium. The imago then gradually bends 
backwards, and the members are all loosened 
and separated. With the tip of the abdomen 
held within the exuvium, the rest of the body 
hangs extended at right angles from it, and 
remains in this position from ten to thirty min- 
utes or more, the wing-pads separating, and. 
the front pair stretching at right angles from 
the body, and obliquely crossing the hind pair. 
They then gradually swell, crimp, and curl, 
until they form a more or less perfect loop ; 
and during all this time the legs are becoming 
firmer, and assuming the natural positions. 
Suddenly the imago bends upward with a great: 
deal of effort, and, clinging with its legs to the 
first object reached, — whether leaf, twig, or its 
own shell, — withdraws entirely from the ex- 
uvium, and hangs for the first time with its 
head up. Now the wings perceptibly swell 
and expand, until they are fully stretched, and 
hang flatly over the back, perfectly transparent 
with beautiful white veining. As they dry, 
they assume the roofed position, and during 
the night the natural colors of the species are 
gradually assumed. 

The time required in the tr ansfor mation va-' 
ries ; and though from the splitting of the skin, 
and the full stretching of the wings in the flat 
position, the time is usually about twenty min- 
utes, it may be, under precisely similar condi- 
tions, five or six times as long. But there are 
few more beautiful sights than to see this fresh- 
forming cicada in all the different positions, 
clinging and clustering in great numbers to the 
outside lower leaves and branches of a large 
tree. In the moonlight, such a tree looks for 
all the world as though it were full of beautiful 
white blossoms in various stages of expansion. 

That this insect, in its distribution and in 
its numbers, has been and is being seriously 
affected by our civilization, must be apparent 
to every observer. ‘The records show that the 
numbers have decreased in the successive ap- 
pearances of certain broods, owing largely to 
the presence of our domestic animals in the 
woods. ‘Then, again, the clearing of land and 
the building of towns and cities have all had 
their effect upon the decrease of this cicada. 
There are doubtless many places in Brooklyn, 
N.Y., where the insect appeared seventeen 
years ago, in which there will be none the 
present year. And similarly, I believe that 
whereas around every tree that has been 
planted more than seventeen years, or upon 
land that grew trees seventeen years ago, the 
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insect is now abundant in Washington, it will 
scarcely be noticed in any part of the District 
seventeen years hence. I base this opinion 
upon a new phase in the cicada history ; viz., 
the presence of the English sparrow. It is the 
first time, perhaps, in the history of the world, 
that Passer domesticus has had an opportunity 
of feeding upon this particular brood of Cicada 
septendecim: and so ravenously and persist- 
ently does this bird pursue its food, that the 
ground is strewn with the wings of the unfor- 
tunate cicada wherever these have been at all 
numerous; so that, considering the numbers 
of the sparrow and their voracity, very few of 
the cicada will be left long enough to procreate 


and perpetuate the species in this District. 
* KK K X 


THE GEOLOGY OF NATURAL GAS. 


Tue recent introduction of natural gas into 
general use as a source of heat for industrial 
and domestic purposes has raised it from the 
rank of a mere curiosity to one of the earth’s 
most valuable treasures. 

To the reader unacquainted with the great 
change natural gas has effected in all indus- 
tries where it can be obtained, the following 
quotation from an article in Macmillan’s mag- 
azine for January, written by Mr. Andrew 
Carnegie, the chief iron master of Pittsburgh, 
will be a revelation: ‘*In the manufacture 
of glass, of which there is an immense quan- 
tity made in Pittsburgh, J am informed that gas 
is worth much more than the cost of coal and 
its handling, because it improves the quality 
of the product. One firm in Pittsburgh is al- 
ready making plate glass of the largest sizes, 
equal to the best imported French glass, and is 
enabled to do so by this fuel. In the manu- 
facture of iron, and especially in that of steel, 
the quality is also improved by the pure new 
fuel. In our steel-rail mills we have not used 
a pound of coal for more than a year, nor in 
our iron mills for nearly the same period. The 
change is a startling one. Where we formerly 
had ninety firemen at work in one boiler-house, 
and were using four hundred tons of coal per 
day, a visitor now walks along the long row of 
boilers, and sees but one man in attendance. 
The house being whitewashed, not a sign of the 
dirty fuel of former days is to be seen; nor do 
the stacks emit smoke. In the Union iron- 
mills our puddlers have whitewashed the coal- 
bunkers belonging to their furnaces. Most of 


the principal iron and glass establishments in’ 


the city are to-day either using this gas as fuel, 
or making preparations to do so. The cost 
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of coal is not only saved, but the great cost 
of firing and handling it; while the repairs to 
boilers and grate-bars are much less.’’ 

This new fuel, which bids fair to replace coal 
almost entirely in many of our chief industrial 
centres, has not received that attention from 
the geologist which its importance demands. 
So far as the writer is aware, nothing has been 
published on the subject which would prove of 
any value to those engaged in prospecting for 
natural gas, and it is the existence of this 
blank in geological literature that has sug- 
gested the present article. 

Practically all the large gas-wells struck 
before 1882 were accidentally discovered in 


_ boring for oil; but, when the great value of 


natural gas as fuel became generally recognized, 
an eager search began for it at Pittsburgh, 
Wheeling, and many other manufacturing cen- 
tres. 

The first explorers assumed that gas could 
be obtained at one point as well as another, 
provided the earth be penetrated to a depth 
sufficiently great; and it has required the ex- 
penditure of several hundred thousand dollars 
in useless drilling to convince capitalists of this 
fallacy which even yet obtains general credence 
among those not interested in successful gas 
companies. 

The writer’s study of this subject began in 
June, 1883, when he was employed by Pitts- 
burgh parties to make a general investigation 
of the natural-gas question, with the special 
object of determining whether or not it was 
possible to predict the presence or absence of 
gas from geological structure. In the prosecu- 
tion of this work, I was aided by a suggestion 
from Mr. William A. Earsenian of Allegheny, 
Penn., an oil-operator of many years’ expe- 
rience, who had noticed that the principal gas- 
wells then known in western Pennsylvania were 
situated close to where anticlinal axes were 
drawn on the geological maps. From this he 
inferred there must be some connection between 
After visiting 
all the great gas-wells that had been struck in 
western Pennsylvania and West Virginia, and 
carefully examining the geological surround- 
ings of each, I found that every one of them 
was situated either directly on, or near, the 
crown of an anticlinal axis, while wells that 
had been bored in the synclines on either side 
furnished little or no gas, but in many cases 
large quantities of salt water. Further obser- 
vation showed that the gas-wells were confined 
to a narrow belt, only one-fourth to one mile 
wide, along the crests of the anticlinal folds. 
These facts seemed to connect gas territory 
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unmistakably with the disturbance in the -rocks 
caused by their upheaval into arches, but the 
crucial test was yet to: be made in the actual 
location of good gas territory on this theory. 
During the last two years, I have submitted it 
to all manner of tests, both in locating and 
condemning gas territory, and the general re- 
sult has been to confirm the anticlinal theory 
beyond a reasonable doubt. 

But while we can state with confidence that 
all great gas-wells are found on the anticlinal 
axes, the converse of this is not true ; viz., that 
great gas-wells may be found on all anticlinals. 
In a theory of this kind the limitations become 
quite as important as, or even more so than, the 
theory itself; and hence I have given consider- 
able thought to this side of the question, hav- 
ing formulated them into three or four general 
rules (which include practically all the limita- 
tions known to me, up to the present time, that 
should be placed on the statement that large 
gas-wells may be obtained on anticlinal folds), 
as follows :— 

(a) The arch in the rocks must be one of 
considerable magnitude; (b) A coarse or po- 
rous sandstone of considerable thickness, or, 
if a fine-grained rock, one that would have 
extensive fissures, and thus in either case ren- 
dered capable of acting as a reservoir for the 
gas, must underlie the surface at a depth of 
several hundred feet (five hundred to twenty- 
five hundred feet) ; (c) Probably very few or 
none of the grand arches along mountain ranges 
will be found holding gas in large quantity, 
since in such cases the disturbance of the strati- 
fication has been so profound that all the nat- 
ural gas generated in the past would long ago 
have escaped into the air through fissures that 
traverse all the beds. Another limitation might 
possibly be added, which would confine the area 
where great gas-flows may be obtained to those 
underlaid by a considerable thickness of bitu- 
minous shale. 

Very fair gas-wells may also be obtained for 
a considerable distance down the slope from 
the crest of the anticlinals, provided the dip be 
sufficiently rapid, and especially if it be irregu- 
lar, or interrupted with slight crumples. And 
even in regions where there are no well-marked 
anticlinals, if the dip be somewhat rapid and 
irregular, rather large gas-wells may occasion- 
ally be found, if all other conditions are favor- 
able. | 

The reason why natural gas should collect 
under the arches of the rocks is sufficiently 
plain, from a consideration of its volatile na- 
ture. Then, too, the extensive fissuring of 
the rock, which appears necessary to form a 
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capacious reservoir for a large gas-well, would 
take place most readily along the anticlinals 
where the tension in bending would be great- 
est. | 

The geological horizon that furnishes the best 
gas-reservoir in western Pennsylvania seems 
to be identical with the first Venango oil-sand, 
and hence is one of the Catskill conglomerates. 
This is the gas-rock at Murraysville, Taren- 
tum, Washington, Wellsburg, and many other 
points. Some large gas-wells have been ob- 
tained in the subcarboniferous sandstone (Po- 
cono), however, and others down in the third 
Venango oil-sand (Chemung). 

In Ohio, gas-flows of considerable size have 
been obtained deep down in the Cincinnati 
limestone, while in West Virginia they have 
been found in the Pottsville conglomerate: 
hence natural gas, like oil, has a wide range 
through the geological column, though it is a 
significant fact that it is most abundant above 
the black slates of the Devonian. 

Of the composition, probable origin, extent 
of gas territory in the country, and many other 
interesting points connected with natural gas, 
the necessary brevity of this article forbids any 
mention; but the writer has in preparation a 
more general paper on the subject, in which 
these and kindred questions will be discussed 
with more detail. I. C. Waite. 


THE EFFECTS OF COLD ON LIVING 
ORGANISMS. 


Mr. CoLEMAN and Professor McKendrick have 
made some remarkable experiments} on the effect of 
low temperatures on living organisms, particularly 
microbes, using for this purpose the cold-air ma- 
chinery invented by Mr. Coleman, which, in its ordi- 
nary working, delivers streams of air cooled to about 
S0° below zero (— 68° C.), but by certain modifica- 
tions as low temperatures can be secured as have yet 
been produced in physical researches. The actual 
temperatures in these experiments were taken by an 
absolute alcohol thermometer, made by Negretti and 
Zambra, and checked by a special air thermometer 
devised by Mr. Coleman. 

The experiments consisted in exposing for hours 
to low temperatures putrescible substances in her- 
metically sealed tins or bottles, or in flasks plugged 
with cotton wool. The tins or flasks were then 
allowed to thaw, and were kept in a warm room, the 
mean temperature of which was about 80° F. They 
were then opened, and the contents submitted to mi- 
croscopical examination. The general result may be 
stated thus: The vitality of micro-organisms cannot 
be destroyed by prolonged exposure to extreme cold. 
It is clear, therefore, that any hope of preserving 
meat by permanently sterilizing it by cold must be 


1 Proc. Philos. soc. Glasgow, March 4, 1885. 
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abandoned; for the microbes, which are the agents of 
putrefaction, survive the exposure. 

Some of the experiments on which this conclusion 
rests are briefly described. Meat in tins, exposed 
to — 63° C. for six hours, underwent (after thawing) 
putrefaction with generation of gases. Trials with 
fresh urine showed that freezing at very low temper- 
atures delayed the appearance of the alkaline fermen- 
tation, but a temperature of — 63° C. for eight hours 
did not sterilize the urine. Samples of fresh milk 
exposed to temperatures of from zero to — 80° F. for 
eight hours, curdled, and showed the well-known 
Bacterium lactis; and, so far as could be observed, 
freezing did not delay the process after the flasks 
were kept at a temperature of about 50° F. Similar 
results were obtained with ale, meat-juice, vegetable 
infusions, ete. 

It is probable that the micro-organisms were frozen 
solid. One cannot suppose that in these circum- 
stances any of the phenomena of life take place: the 
mechanism is simply arrested, and vital changes 
resume their course, when the condition of a suitable 
temperature is restored. These considerations led 
the authors to examine whether any of the vital 
phenomena of higher animals might be retained at 
such low temperatures. They ascertained that a live 
frog may be frozen through quite solid in about half 
an hour at a temperature of — 20° F. to — 30°. On 
thawing slowly, in two instances the animal com- 
pletely recovered. After longer exposure the ani- 
mals did not recover. In two cases frogs were kept 
in an atmosphere of — 100° F. for twenty minutes, 
and although they did not revive, yet, after thawing 
out, their muscles still responded feebly to electrical 
stimulation. One experiment was performed on a 
warm-blooded animal, —a rabbit. The cold-blooded 
frog became as hard as a stone in from ten to twenty 
minutes, but the rabbit produced in itself so much 
heat as enabled it to remain soft and comparatively 
warm during an hour’s exposure to — 100° F. Still 
its production of heat was unequal to make good the 
loss; and every instant it was losing ground, until, at 
the end of the hour, its bodily temperature had fallen 
about 56° F. below the normal, but was still 143° F. 
above the surrounding temperature. When taken 
out. the animal was comatose, and reflex action was 
abolished. Placed in a warm room, its temperature 
rose rapidly, and the rabbit completely recovered. 

The observations are of great value, and highly 
suggestive. Those upon the rabbit indicate that 
death from cold is preceded by loss of consciousness, 
owing to the early suppression of the activity of the 
gray matter of the encephalon. This confirms the 
belief that death by freezing is comparatively pain- 
less. The viability of microbes at low temperatures 
has also been demonstrated by Pictet and Yung,! 
who found that various bacilli can survive — 70° C. 
for a hundred and nine hours. After such exposure, 
Bacillus anthracis retained its virulence when in- 
jected into a living animal. 

We cannot refrain from asking, Are not frozen 
micro-organisms the means of disseminating life 


1 Comptes rendus, Paris, xcviii. 747. 
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through the universe? An affirmative answer is at 
least a better hypothesis than the assumption of 
spontaneous generation to account for the origin of 
life on the earth. May not life be coeval with 
energy? May it not have always existed ? 

CHARLES S. MINOT. 


PREHISTORIC AMERICAN SCULP- 
TURES. 


Amone@ the many interesting sculptures in stone 
of the prehistoric Americans are those found in 


HUMAN SACRIFICE. BAS-RELIEF AT SANTA LUCIA COSUMAL- 


HUPA. (La Nature.) 


Guatemala, which were first described by Dr. Habel 
in No. 269 of Smithsonian contributions to knowl- 
edge, 1879. These were principally fallen monoliths 
which were discovered in 1862, near the village of 
Santa Lucia Cosumalhupa, near the base of the 
Voleano del Fuego. Several of these carvings were 
afterwards secured by Dr. Bastian for the Berlin 
museum. The majority of those figured by Dr. Ha- 
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bel are in cavo-relievo, similar to many of the 
Assyrian sculptures. Most of these carvings repre- 
sent sacrifice and adoration. Dr. Habel considers 
that they represent a period of culture when the 
people were passing from the worship of the sun and 
other heavenly bodies to that of man, or the begin- 
ning of anthropomorphism. One of these mono- 
liths, which is a stone twelve feet high, three feet 
wide, and two feet thick, is reproduced in the accom- 
pauying figure. It is supposed to represent a priest 
offering the sacrifice of a human being. He holds 
the head in his left hand, and in his right is the 
knife with which he has severed the head from the 
body upon which he stands. At the lower part of 
the stone two attendant figures are represented, each 
carrying a human head. One of these smaller figures 
has a skull for a head, and is supposed to symbolize 
death. This figure also occurs on other of these 
carved stones. The elaborate ornamentation. of the 
naked body of the priest is characteristic of all the 
figures given by Habel. In this instance the head- 
dress is in the form of a crab, and the hair is arranged 
in a sort of queue, with many decorations appended. 
The ear has a small ringin the lobe, from which hangs 
a larger ring. Around the neck is a cord and tassel, 
and about the waist is an elaborate girdle having at 
the back the head of an animal. Just below the 
right knee there is a garter. This occurs on all sim- 
ilar figures. The left foot is protected by a sandal. 
In some of the other figures both feet have sandals, 
and in one both are naked. The curved figures 
above the right hand of the priest, and below the 
body of the victim, are supposed to represent speech, 
as they occur with various modifications in several 
other carvings. In connection with these singular 
Central-American works of art, it is of interest to 
recall the carved shells found in mounds in the 
United States, and recently figured by Mr. Holmes 
in the report of the Bureau of ethnology, as the ex- 
pression of ideas in a similar manner suggests a com- 
mon origin. 


THE PROPOSED CHANGE IN THE 
ASTRONOMICAL DAY. 


Two eminent astronomers have recently given 
their views on the proposed change of the astronom- 
ical day, and both are inclined to favor the change. 
This discussion, which is of particular interest to 
astronomers, is on the sixth resolution of the Prime- 
meridian conference of Washington, — ‘‘ that the con- 


ference expresses the hope, that, as soon as may be © 


practicable, the astronomical and nautical days will 
be arranged everywhere to begin at mean midnight.” 
The present custom, as we know, is for the astrono- 
mer to begin his day at noon of the civil day; and we 
are glad to find given at some length the opinions of 
such authorities as Struve and Oppolzer. 

Professor Struve, director of the Pulkowa obser- 
vatory, in a pamphlet! of twenty-seven pages, gives a 
very interesting account of the causes which led to 


1 Die beschliisse der Washingtoner meridianconferenz. St. 
Petersburg, 1885. 27p. 8°. 
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the international conference, and the results which 
it reached. In regard to the change in the beginning 
of the astronomical day, he thinks that the question 
before astronomers is not only of giving up a long- 
established custom, with consequent changes of rules 
of many years’ standing, but it also involves a serious 
interruption of astronomical chronology. Without 
a doubt, the astronomer would have to make a de- 
cided sacrifice in conforming to the wish of the con- 
ference; but, after all, this sacrifice is no greater than 
our forefathers made when they changed from the 
Julian to the Gregorian calendar, —a sacrifice to 
convenience of which we are still made sensible 
whenever we have occasion to go back to early obser- 
vations. 

We need have little hesitation in making a similar 
sacrifice, if it will prevent discordance between the 
civil and scientific custom of reckoning time, partic- 
ularly troublesome where astronomical establish- 
ments come in contact with the outer world. 

Professor Struve states that the Pulkowa observa- 
tory is prepared to adopt the new time, the only 
question being as to the epoch when the change 
should be introduced in the publications of the ob- 
servatory. He is inclined to recommend that this 
should be deferred until some agreement can be 
reached by astronomers, and until the new time is 
adopted in the Ephemerides. This might be for the 
year 1890, or perhaps, better still, at the beginning of 
the next century. 

Professor Oppolzer has iiabuted a paper on 
the proposed change of the astronomical day to the 
March number of the Monthly notices of the Royal 
astronomical society (vol. xlv. pp. 296-298). He 
says, ‘‘When once such a universal time is intro- 
duced for all purposes, it is quite natural that the 
question must arise, if there is indeed so great a ne- 
cessity to retain in astronomy, and only in astronomy, 
a different reckoning of time. I fail to see this neces- 
sity, and I do not think that it would cause any 
serious trouble or confusion if a change were to be 
made in our astronomical reckoning; whilst a special 
mode of reckoning time in one science only, when all 
others use the generally adopted standard, will, with- 
out doubt. be a source of error and confusion.’’ He 
then takes up in some detail the objections urged 
against the proposed change by Professor Newcomb 
in a previous communication to the same publica- 
tion (vol. xlv. pp. 122, 128), and he discusses the 
changes which would be necessary in the Epheme- 
rides. Professor Oppolzer proposes to give practical 
effect to his views by adopting the new reckoning of 
time in an extensive list of eight thousand solar, and 
fifty-two hundred lunar, eclipses which he is now 
preparing for publication. 

It is difficult to see how this matter will finally 
be decided. It is evidently a question for astrono- 
mers to settle among themselves; but so far they 
seem to be very evenly divided. For instance: out 
of some twenty-seven astronomers whose opinions, 
more or less decided, have been accessible for a 
count, thirteen seem inclined to favor the proposed 
change, while fourteen are opposed to it. And among 
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the pros are Adams, Struve, and Christie; among the 
cons, Newcomb, Foerster, and Auwers. 
W. C, W. 


THE NATIVES OF AMERICA.} 


THE native population (before the changes wrought 
by the European conquest) of the great continent of 
America, excluding the Eskimo, present, considering 
the vast extent of the country they inhabit, and the 
_ great differences of climate and other surrounding 
conditions, a remarkable similarity of essential char- 
acters, with much diversity of detail. 

The construction of the numerous American lan- 
guages, of which as many as twelve hundred have 
been distinguished, is said to point to unity of origin; 
as, though widely different in many respects, they 
are all, or nearly all, constructed on the same general 
grammatical principle, — that called polysynthesis, 
which differs from that of the languages of any of the 
old-world nations. The mental characteristics of all 
the American tribes have much that is in common; 
and the very different stages of culture to which they 
had attained at the time of the conquest, as that of the 
Incas and Aztecs, and the hunting and fishing tribes 
of the north and south, which have been quoted as 
evidence of diversities of race, were not greater than 
those between different nations of Europe — as Gauls 
and Germans on one hand, and Greeks and Romans 
on the other — in the time of Julius Caesar. Yet all 


these were Aryans; and, in treating the Americans as 


one race, it is not intended that they are more closely 
allied than the different Aryan people of Europe and 
Asia. 
unity of the American race, using the word in a 
broad sense, is the great difficulty of forming any 
natural divisions founded upon physical characters. 
The important character of the hair does not differ 
throughout the whole continent. It is always straight 
and lank, long, and abundant on the scalp, but sparse 
elsewhere. The color of the skin is practically uni- 
form, notwithstanding the enormous differences of 
climate under which many members of the group 
exist. In the features and cranium certain special 
modifications prevail in different districts, but the 
same forms appear at widely separated parts of the 
continent. Ihave examined skulls from Vancouver’s 


Island, from Peru, and from Patagonia, which were. 


almost undistinguishable from one another. 

Naturalists who have admitted but three primary 
types of the human species have always found a dif- 
ficulty with the Americans, hesitating between pla- 
cing them with the Mongolian. or so-called ‘yellow’ 
races, or elevating them to the rank of a primary 
group. Cuvier does not seem to have been able to 
settle this point to his own satisfaction, and leaves it 
an open question. Although the large majority of 


Americans have in the special form of the nasal 


bones, leading to the characteristic high bridge of the 
nose of the living face, in the well-developed super- 
ciliary ridge and retreating forehead, characters which 


1 Extract from the address of Prof. W. H. FLowsR as presi- 
dent of the Anthropological institute of Great Britain. 
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distinguish them from the typical Asiatic Mongol, in 
many other respects they resemble them so much, 
that, although admitting the difficulties of the case, 
I am inclined to include them as aberrant members 
of the Mongolian type. It is, however, quite open to. 
any one adopting the negro, Mongolian, and Cauca- 
sian as primary divisions, to place the American 
apart as a fourth. | 

Now that the high antiquity of man in America, per- 
haps as high as that which he has in Europe, has been | 
discovered, the puzzling problem, from which part 
of the old world the people of America have sprung, 
has lost its significance. It is quite as likely that the 
people of Asia may have been derived from America, 
as the reverse. However this may be, the population 
of America had been, before the time of Columbus, 
practically isolated from the rest of the world, except 
at the extreme north. Such visits as those of the early 
Norsemen to the coasts of Greenland, Labrador, and 
Nova Scotia, or the possible accidental stranding of 
a canoe containing survivors of a voyage across the 
Pacific or the Atlantic, can have no appreciable ef- 
fect upon the characteristics of the people. It is 
difficult, therefore, to look upon the anomalous and 
special characters of the American people as the 
effects of crossing, as was suggested in the case of 
the Australians, —a consideration which gives more 
weight to the view of treating them as a distinct pri- 
mary division. | 


CLAUS’S TEXT-BOOK OF ZOULOGY. | 


Ir is an interesting and sad fact that Eng- 
land and America have not as yet produced 
one really good manual of zoélogy, while Ger- 
many has at least two of the first order. One 
of these, Professor Claus’s ‘Grundzuge der 
zoologie,’ has reached its fourth edition, with 
every probability that a fifth will soon follow. 
The last edition contains about fourteen hun- 
dred pages. Its large size makes it unwieldy 
for the beginner, and, moreover, there are no 
figures. By shortening especially the descrip- 
tions of orders and families, and some further 
condensation, the book was reduced to about 
eight hundred pages, and space saved for 
about the same number of figures. The new 
book thus formed is the ‘ Lehrbuch der zoolo- 
gie,’ translated under the above title. In all 
Professor Claus’s writings, one cannot fail to 
notice his judicial fairness. The discussion of 
Darwinism (vol. i. pp. 189-179) is especially 
remarkable for its impartiality and candor, 
as well as its clearness and condensation. The 
arrangement of material in the general part, 
and the descriptions of the -types, show the 
comprehensiveness of his mind and the ex- 
tensiveness of his knowledge, while his exact- 

Elementary text-book of zodlogy. By Dr. C. CLaus and ADAM 


SEDGWICK, with the assistance of I’. G. HEATHCOTE. 2 vols. 
New York, Macmillan, 1885. 8°. 


926 


ness in details is as clearly apparent in every 
one of the sharp and terse definitions. These 
present the few characteristics which apply to 
the whole group, and only that group, rarely 
extend beyond three lines, and are expressed 
in words as well chosen as the characteristics 
themselves. 
type to family, he sees clearly that the animal 
kingdom is really a cosmos, not the chaos 
which is presented in too many of our zodlogies. 
Under each type, class, and order, each or- 
ganic system, the embryonic development, and 
the habits of the group are described in the 
same clear, brief terms. ‘Thus one can study 
the fourteen hundred pages of the ‘ Grundzuge,’ 
or the eight hundred of the ‘ Lehrbuch,’ and 
scarcely erase five words to a page, or con- 
dense in any way the sentences, without en- 
tirely changing their meaning. How many 
thorns would be removed from the. path of 
the working zodlogist if all our writers could 
borrow Professor Claus’s sharpness of vision, 
and accuracy of description ! 

The general part of the work covers a hun- 
dred and eighty pages. Of these, a hundred 
and thirty are devoted to the general qualities 
of protoplasm, the structure and development 
of cells and tissues, the general anatomy and 
physiology of each ‘compound organ,’ and 
embryonic development. The next fifty pages 
contain in brief outline the history of the 
science, and the discussion of the theory of 
evolution. This is, unlike most zodlogies, 
perhaps the most interesting and striking por- 
tion of the book, especially as in this part the 
genius of the author, in the choice and arrange- 
ment of material, is the plainer because of the 
greater liberty here possible. As _ specially 
interesting, might be noticed the author’s views 
of parthenogenesis (p. 106) as a reproduc- 
tion, on the part of agamic females by true 
eggs, ‘‘ by no means to be relegated to the 
category of germ-cells,’’ —views quite op- 
posed to the quotations from English writers 
so common in our American literature, although 
Professor Claus seemed to be supported by 
Balfour and a majority of the German school. 

Under Protozoa in the special part, the 
Monera are disregarded as a separate group, 
and merged with Rhizopoda and Flagellata. 
Thus neither nucleus nor pulsating vesicle is 
considered a necessary characteristic of Rhizo- 
poda. The Flagellata are provisionally classed 
under the Infusoria, with expressed doubts of 
their animal character. Among the Flagellata 
are reckoned the Astasiadae (Euglena) and 
the Volvocinidae, although the close alliance 
of the latter family to the Algae is clearly 
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acknowledged. In an appendix to the Pro-. 
tozoa, the Bacteria and Gregarinidae are briefly 
considered. It is an open question whether 
this is an improvement on the arrangement of 
forms in the ‘Grundziige,’ where Bacteria, 
Flagellata, Myxomycetes, Catallacta, and 
Labyrinthuleae are all discussed in connection 
with Protozoa, but as groups of very doubtful 
position and affinities. 

The study of the Coelenterata is introduced 
by a description of the three individual types, 
polyp, medusa, and ctenophore. The dis- 
cussion of their resemblances and differences 
brings the different forms of this group clearly 
before the student at the outset, beside fur- 
nishing him a basis for their classification. 
The sponges are considered as merely a sub- 
eroup of Coelenterata. 

On account of its embryonic development, 
Balanoglossus is assigned to an appendix at 
the end of the echinoderms. 

Under Vermes the Nemertini are still re- 
tained with the Platyhelminthes. The Gephy- 
rea are placed between the Chaetopoda and 
Hirudinea as the second sub-class of Annelida, 
while the Rotatoria form the fourth and last 
class of Vermes. This is certainly an ex- 
tremely practical classification, even though 
some might prefer to consider the Rotatoria 
earlier in the series of worm-forms, on account 
of their general affinities. 

The second volume contains, 1°, Mollusca ; 
2°, Molluscoidea, to which are reckoned only 
Polyzoa and Brachiopoda as possessing strong 
affinities to annelids as well as Mollusca; 3°, 
Tunicata; and, 4°, Vertebrata. Thus over five 
hundred pages of the two volumes are devoted 
to Invertebrata. The seven hundred figures 
are well chosen, and far above the average in 
beauty and clearness. “Under every type and 
class are references to the latest and best 
literature on the subject. The translator has 
had a difficult task. It is no easy matter to 
translate into idiomatic English the author’s 
condensed and pregnant sentences, where every 
word is important. A few cases might be 
noticed where the rendering of single words 
might be improved; but, as far as can be 
judged from a careful comparison of about 
thirty pages taken at random through the 
work, even such cases are rare, and in general 
the translation certainly gives a very just ren- 
dering of the author’s ideas. 

The publishers have given us a good page 
and paper, and clear type. Altogether, it is 
the only really satisfactory manual which we 
have in English, and one which no teacher or 
student of zodlogy can afford not to possess. 
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TROMHOLT’S UNDER THE RAYS OF 
THE AURORA BOREALIS. 


‘ WENN jemand eine reise thuht, so kann er. 


was erzahlen,’— it must have been with this text 
that Tromholt sat down to write the story of 
his life in Lapland. He was there to study 
the aurora borealis ; but not content with do- 
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oma Siphon ere a EM dim we. , “ 


Fie. 1.— NORWEGIAN CIRCUMPOLAR STATION AT BOSSEKOP. 


ing a goodly amount of work, and doubtless 
setting the results down in awe-inspiring col- 
umns of figures, he devoted a part of his time 
to trips to Lapp encampments near his observ- 
ing station at Koutokaeino, a more extended 
one to the Finnish station at Sorlankyla, and 
another along the north coast to Boris Glebe 
on the Russian boundary. 

As a Scandinavian, he may well be proud of 
the scenery of southern Norway, which he 
refers to in the opening chapter. He says, 
‘* Dig a canal right through Switzerland, and 
steam down it: that would give some idea of 
the voyage along the coast of Helgeland, Lo- 
fodden, and Finnemarken.’’ It may be even 
unjust to refer to Norwegian waters as canals, 
but still most will catch the author’s meaning. 

Bossekop was the name of the place where 
Tromholt and his party finally left the steamer 
which had brought him from Bergen. This 
hamlet is north of the arctic circle, and lies at 
the head of the Alten Fiord. We are somewhat 
surprised at our author’s statement that Bosse- 
kop is surrounded by green hills with soft out- 
lines, as most northern landscapes remind one 


Under the rays of the aurora borealis: Inthe tand of the 
Lapps and Kvaens. By SopaHus TROMHOLT. 2 vols. London, 
Low, 1885. 
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strongly of the top of Mount Washington; and 
we are not much re-assured by the picture given 
of the place, which shows the usual assortment 
of barren boat-houses, and the trader’s house 
and stores. One frame-house and its adjuncts 
constitute a hamlet in Norway. 

It was in June, 1882, the party landed, and 
began the preparations for their series of obser- 
vations, which were to be con- 
tinued from Aug. 1, 1882, for 
one year. The description 
given of the routine at the sta- 
tion is not of such a character 
as to lead one to be anxious to 
emulate the work of such ex- 
plorers. ‘To sit blinking by the 
fire, waiting for the appointed 
hour, and then to venture out 
with a cup of hot water for the 
wet-bulb thermometer, in one 
hand, and an oil-lamp in the 
other, to spend a few minutes 
reading the thermometer and 
barometer, and sketching the 
aurora, and roughly measuring 
its position; and to return to 
the fireside, at last, with nearly 
frost-bitten fingers and a frozen 
lamp no longer burning, — this 
surely is not an alluring exist- 
ence. But hour after hour the operation was 
gone through with, first by one, and then by 
another, of the party. 

Tromholt himself left the main party at 
Bossekop, and travelled south about 63 miles 
to Koutokaeino. His reason for doing this 
was, that, by observations at the two stations 


Fig. 2.—TROMHOLT’S THEORY OF AN AURORAL RINQG. 


of the same auroral arch, some estimate might 
be formed of the height at which the auroral 
light is formed. 

In a chapter of ninety odd pages, Tromholt 
reviews the theories of the aurora, classifies as 
best he can the different phenomena connected 
with them, and gives his own ideas in regard 
to what is actually going on when we see a 
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display of northern lights. A number of illus- 
trations are given; but in all cases they are 
reproduced from drawings, as, even with the 
most sensitive plates, he utterly failed in getting 
any impression on a negative. He holds the 
opinion that the fundamental phenomenon is a 
ring of light encircling the earth, as shown in 
fig. 2, and that all the various forms observed 
are due to modifications and imperfections in 
this ring. To the streamers he gives the posi- 
tion which a dipping-needle would take, and 
explains their apparent coming-together at the 
magnetic zenith, as they do occasionally, as 
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of 1883 to the Finnish polar station, Tromholt 
takes occasion to criticise the artificial aurora 
which Professor Lemstrém succeeded in get- 
ting on the top ofa hill. He thinks the light 
more of the nature of St. Elmo’s fire than a 
true aurora. He also takes exception to Lem- 
strOm’s determinations of the height. 
Koutokaeino was the seat of a religious ex- 
citement among the Lapps, which finally cul- 
minated in 1852 in the murder of the trader 
and sheriff of the place, the pastor’s life being 
saved only by the timely advent of a few 
armed and sane Lapps from a neighboring vil- 


SSS oe 


—— 
pee 


Fig. 3.— TROMHOLT’S AURORAL STATION AT KOUTOKAEINO. 


due to perspective. He believes in such cases 
that the observer is looking into a tube of rays. 
The geographical distribution of the aurora 
is described, and the results of the various 
estimates of the height given, Tromholt’s own 
measurements making the average height of 
the lower edge of a number of auroral arches 
70.2 miles. 
the sun-spot periods is referred to, and a bi- 
yearly variation in the phenomenon is made 
probable. The crackling sound sometimes said 
to have been heard, Tromholt was led to con- 
sider imaginary. As regards the strength of 
the light emitted, he says that at times he was 
able to read print of the following size : — 


Aurora borealis. 


In the account of his journey in the spring 


The connection of the aurora with 


lage. A somewhat similar excitement was in 
1883 brewing at Hatta to the east of Kouto- 
kaeino. 

The most of Tromholt’s trips over the coun- 
try were made in reindeer-sleds, when the snow 
was hard, and were accomplished with few 
more than the usual mishaps of such travelling, 
although his St. Bernard dog, Rolf, did not 
prove a congenial companion for the deer. 
But the final journey, to Sodankyla, was made 
when the sun had already begun to melt the 
snow; and, on his return, Tromholt pictures 
himself as dragged through from one to two 
feet of water for a great part of the way. In 
the spring the land must resemble one vast 
mud-puddle. Finally Tromholt returned to 
civilization, and took his voyage along the north 
coast of Scandinavia. 

Thanks to the cheap photo-engraving pro- 
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cesses employed, the book is well supplied with 
authentic illustrations, although some of them 
are not very clear, — a fault doubtless due to 
imperfections in the original photographs. 


SOME STATE GEOLOGICAL REPORTS. 


MinneEsora is not only the centre, but it is 
also the summit of the continent, in the sense 
of being the starting-point of the three most 
important systems of drainage in North Amer- 
ica. But, notwithstanding its geographic posi- 
tion, the mean altitude of the state is less than 
thirteen hundred feet, and its surface configu- 
ration presents the simplicity and monotony of 
a level and thoroughly glaciated region ; while 
the geological structure of the greater portion 
of the state is hopelessly buried under a thick 
and almost unbroken mantle of drift. These 
circumstances greatly diminish the labors of 
the geologist; and it is at first a matter of 
surprise that ten years should have elapsed 
between the inception of the survey and the 
completion of this first volume of the final 
report. But this is readily explained by the 
very economical administration of the survey, 
the geological corps consisting of the director 
and one assistant, and, during a considerable 
part of the time represented by this volume, 
of the director alone. | 
_ The introductory chapter is an extended 
and admirable historical sketch of explorations 
and surveys in Minnesota and the adjacent 
states, from the times of Champlain, Duluth, 
Hennepin, and La Salle, to the present survey. 
This historical introduction is, in its extent 
and general interest, unique among American 
geological reports. It is illustrated by several 
good reductions of the earlier maps of the 
north-west, and must prove a valuable com- 
pilation to students of history and geography 
as well as of geology. The account of the 
general physical features of the state in this 
volume is brief, and yet adequate, considering 
the topographic uniformity. But we look in 
vain for any generalized statement of the geo- 
logical formations of the state below the drift. 
It is probable, however, that this chapter is 
reserved for a later volume; for, as stated in 
the preface, this volume is intended to be 
mainly descriptive,—a repository of facts, 
with only such generalizations as are self- 
evident or generally admitted. 

The geology of Minnesota. Vol.i. of the final report. By 
_N. H. WINCHELL, assisted by WARREN UPHAM. Minneapolis, 
State, 1884. 13+697 p.,1+31 pl. 4°. 

Indiana. Department of geology and natural history. 
Twelfth and thirteenth annual reports. JOHN COLLET, state 


geologist. Indianapolis, State, 1883, 1884. 400 p., 38 pl. (4) 
wmaps; 16+186 p., 39 pl., map. 8° 
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The popular demand for early practical re- 
sults is well met in the excellent chapter on 
the building-stones, which constitute, at pres- 
ent, the most important field of the economic 
geologist. The descriptions are plain and 
simple, with the condensed statements of the 
microscopic characters in fine print. The use 
of ‘syenite’ as a name for hornblendic granite 
is, however, antiquated, and without the sanc- 
tion of the leading lithologists of this country 
and Europe. The table in which the descrip- 


tions of forty-one of the most important build- 


ing-stones are condensed and compared would 
be a model of its kind, if the mineralogical 
composition of the stones were included. It 
shows at a glance, that, in crushing-strength 
and durability, the building-stones of Minne- 
sota are probably not surpassed by those of 
any state in the Union. 

The main part of this volume (about five 
hundred pages) is devoted to detailed accounts 
of the geology of the state by counties. Of 
the eighty counties in the state, twenty-eight, 
including nearly all that part of the state south 
of the Minnesota River, are here mapped and 
described, two-thirds of this work being cred- 
ited to Mr. Upham. In some instances the 
descriptions of several: counties have been 
combined; and, if this plan had been more 


generally adopted, much needless repetition 


might have been avoided, and the monotony 
of this part of the volume greatly relieved. 
The two annual reports of the state geologist 
of Indiana contain comparatively little in the 
way of original contributions to the geology 
or natural history of the state. The most 
important sections of the reports are those on 
the paleozoic corals, and the subcarboniferous 
fossils of Spergen Hill, by Professor James 
Hall; the paleozoic flora, by Professor Les- 
quereux ; and the fauna of the Indiana coal- 
measures, by Dr. C. A. White. These papers 
consist of short specific descriptions, with 
seventy-one plates of figures. Very few of 


the species are new to science, or peculiar to 


Indiana, while a considerable number are not 
These articles are really 


and more general sources ; and, although doubt- 
less of some value as reference-manuals of the 
paleozoic fauna and flora, it is a question to 
what extent such publications are really ger- 
mane to the purposes of a geological survey. 
Each volume contains several short county 
reports, and in these and other chapters the 
economic features have special prominence. 
But the treatment is not always impartial, for 
there is a manifest tendency in some parts to 


530 


unduly extol the good features of the state 
and the importance of the geological survey. 
The report for 1882 contains a catalogue of 
the flora (789 species) of the Alpine or cen- 
tral-eastern portion of the state. . 


NOTES AND NEWS. 


In an appendix to Professor Dexter’s ‘ Biograph- 
ical sketches of the graduates of Yale college,’ Prof. 
H. A. Newton has given some figures showing the 
mortality among the graduates of the early years of 
the college. The graduates considered are those 
of the years 1702-44, 483 in all. To avoid irregulari- 
ties, the results have been grouped in sets of ten 
years. The actual numbers of deaths are compared 
with the numbers computed from the American and 
combined experience tables. 


Table showing the mortality, actual and expected, by 
decades of years, among Yale graduates, 1702—44. 


Mortality Mortality by 

Ages. No. of deaths.} by American | combined ex- 

table, perience table. 
T1028 Sore oe 28 18.60 17.64 
26to35 . .. . 41 36.03 ‘ 36.17 
386to45 1... . 48 37.73 40.12 
46to55 . .. . 71 46.87 54.02 
56to65 .... 93 68.17 77.02 
66to75 . .. . 98 93.52 97.72 
76to85 . .. . 65 83.40 79.93 
86t095 . . . . 27  =~§1.31 37.72 

96to 1038 . . . 2 ~ es 

Total. . . a . 473 435.63 440.34 


The most noticeable fact shown by this table is 
that below the age of seventy the actual mortality so 
largely exceeded the tabular, the excess being over 
twenty per cent of the expected mortality. This 
mortality experience is decidedly different from that 
of the persons who have been members of the Divin- 
ity schoo] of Yale college (New-Hnglander, April, 
1873). For them, between the ages of forty and 
seventy, the tabular exceeded the actual mortality by 
nearly forty per cent of the former. This enormous 
difference is quite uniformly distributed, and is evi- 
dently not principally due to chance. -It cannot be 
due to great difference in the two groups of men. It 
must rather be ascribed to a difference in the habits 
of living in the eighteenth and nineteenth centuries. 


— It appears from Nature that preparation is 
already making for the meeting of the British asso- 
ciation in Birmingham in 1886. It is stated that the 
meeting will probably be under the presidency of 
Sir William Dawson of Montreal. 


_— Dr. Andrée of Leipzig, according to Nature, 
discussed before a recent meeting of the Anthropo- 
logical society of Vienna the question whether iron 
was known in America in pre-Columbian times. 
Meteoric iron was certainly in use amongst certain 
Indian tribes and the Eskimo, but Dr. Andrée thinks 
that they were wholly unacquainted with the art of 
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forging iron. This conclusion is based on the fact, 
among others, that while there is ample proof that 
the Indians [the author under this term is including 
the Mexicans and Peruvians] knew how to obtain 
and employ gold, silver, tin, copper, quicksilver, etc., 
we hear nothing of iron-mines in the history of the 
civilization of ancient America. The language itself 
proves this, for there is no expression for iron. Some 


writers, it is true, speak of the word panilgue as that 


for iron, but it really means metal in general. More- 
over, in prehistoric, or rather pre-Columbian, graves, 
especially in the rainless regions of Peru and northern 
Chili, ornaments of all kinds, weapons, and imple- 
ments are found; but no objects in iron have been 
discovered, although the Indians placed their most 
valued articles in their tombs. [Meteoric iron has, 
however, been found in several mounds in Ohio by 
Mr. F. W. Putnam of the Peabody museum in Cam- 
bridge, both in a natural state and hammered; in 
the latter form used for the same purposes as native 
copper, both for implements and ornaments.] Dr. 
Andrée thinks there is no reason to believe that the 
tools employed in the great masonry-works of Peru, 
such as that at Tiahuanaco, were other than those in 
use in the rest of Peru, which were of champi, a 
species of bronze. The chisels found in Peruvian 
graves soon become blunted when used on the hard 
strut; but it is suggested that there was sume method 
Indians certainly have 
worked a hard stone like nephrite without iron; and 
there is no improbability, says the writer, in the the- 
ory that these chisels were employed, when we recol- 
lect the patient temperament of the Indians, who for 
generations were accustomed to the repetition of the 
same work, to indolently pursuing a uniform task, 
and also that gutta cavat lapidem. 


— Dr. G. A. Fischer, in his proposed journey to 
Lado on the upper Nile, will start, according to the 
Athenaeum, from Pangani, and endeavor to open up a 
direct route to Speke Gulf. His movements after 


arriving in Uganda will depend upon circumstances. 


It is just possible, that, owing to the proceedings of 
a German colonization society, Dr. Fischer may not 
find it easy to recruit carriers at Zanzibar. Ina pa- 
per which he read at the German geographical con- 
gress at Hamburg, Dr. Fischer spoke sensibly against 
some of the utopian schemes of his countrymen. 
He pointed out more especially that Europeans can- 
not become acclimatized in equatorial Africa, except 
perhaps at an altitude of more than five thousand 
feet, and that even the interior tablelands are free 
from malaria only where they are barren, and conse- 
quently useless for purposes of colonization. 


— Twenty-three maps, fourteen by seventeen cen- 
timetres, of excellent execution, clear and not over- 
crowded lettering, form a most convenient pocket 
atlas, the twenty-first edition of which, entirely re- 
modelled, has just been issued from the geographical 
establishment of Justus Perthes in Gotha. For a 
European tourist, nothing could be more convenient, 


as more than half the maps relate to that continent, 


and only three to North America and the United 
States : : 


JUNE 26, 1885.] 


— The Parker memorial science class of some 
seventy members has just closed its course of weekly 
lectures or lessons. These were of a very varied char- 
acter, being given by some twenty-five persons on 
successive Sundays, on a great variety of topics. The 
enterprise of the promoters in securing in many 
cases excellent speakers is to be commended; but 
one fails to see any harmony in the general plan, and 
can therefore only question its utility, beyond satisfy- 
ing a dyspeptic craving for miscellaneous information. 


— An international pharmaceutical congress is to 
be held in Brussels from Aug. 31 to Sept. 6. The 
principal subjects of discussion are to be: 1. An 
international pharmacopeia; 2. Pharmaceutical edu- 
eation; 3. Adulteration of food; 4. Drinuking-water 
and its properties and circumstances. The language 


used will be French, and the king of the Belgians 


will be president of the congress. 


— On the 4th of July, 1883, during the voyage from 
Lisbon to Plymouth, a bottle containing a paper was 
thrown overboard from the German gunboat Cyclop 
in latitude 39° 41.8’ north, and longitude 9° 41’ west. 
This was afterwards picked up on the Ist of March, 
1885, on the east side of Grand Turk Island, West 
Indies. This bottle had been afloat one year and 
eight months, and had probably travelled back and 
forth in the North African and north equatorial cur- 
rents. Through the German embassy in Portugal the 
German seewarte has received a bottle-post paper 


which was put overboard on the 4th of December, 


1834, by the German bark Nubia during a voyage from 
Rotterdam to Zanzibar, in latitude 16° 13’ north, lon- 
gitude 21° 53’ west. This was afterwards picked up 
near Sal Island, Cape de Verdes, in about latitude 
16° 52’ north, and longitude 22° 55’ west. The date of 
the finding of the bottle was not given. The paper 
was handed to the German consul at Sal Island by 
the harbor authorities of that place on the Ist of 
March, 1885. It is likely that this bottle travelled 


about 70 sea-miles N.W. by W. ¢ W. in 24 months. — 


It is also probable that it lay ashore for some time 
before it was found, or that considerable time elapsed 
before the paper was delivered to the German consul, 
Through the German consulate in Rochefort, France, 
the same institution has received a bottle-post paper 
which was put overboard from the German schooner 
Milly, July 25, 1884, during the voyage from Llam- 
burg to the Marshall Islands, in latitude 48° 18’ 
north, longitude 6° 48’ west. This was afterwards 
picked up on the coast on the 14th of February, 1885, 


in latitude 46° 27 north, longitude 2° 42’ west. It — 


is probable that this bottle travelled 202 sea-miles 
S.E. by E. in 204 days. The seewarte has also 
received a bottle-post paper from Corpus Christi, 
Tex., which had been put overboard from the Ger- 
man steamer Kronprinz Friedrich Wilhelm, Dec. 26, 
1882, in latitude 1° 387’ north, longitude 30° 43’ west. 
This was afterwards picked up on the Ist of June, 
1884, near Padre Island, coast of Texas, in about 27° 
north latitude, 97° 15° west longitude. This bottle 
had probably travelled 4,160 sea-miles W.N.W 4 W. 
in 523 days. 


SCIENCE. 


d31 


— Dr. Bernard Schwartz has written a painstaking 
work on the history of mountain investigation from 
ancient times to the days of De Saussure (‘ Die er- 
schliessung der gebirge,’ Leipzig, 1885), based on his 
lectures at the Freiberg mining school. It carries 
the reader through the early centuries of travel in 
rugged countries, when mountains were merely obsta- 
cles, not objects, in the road; through the middle 
centuries, when attention to nature was awakening, 
but when observation was still so uncritical that Ten- 
eriffe, for example, was reported nine miles, and even 
fifteen miles high; and into the modern era, which, 
so far as accurate measures of altitude are concerned, 
began in the famous meridian-are expedition of Bou- 
guer and La Condamine to Peru in 1735. Up to this 
time Mont Blanc was the ‘monarch of mountains,’ 
just as the Alps were the mountains, par excellence, 
of the world; but then Chimborazo took the lead, 
and held it till 1818, when the English explorations 
brought the peaks of the Himalaya up to the first 
rank. The progress and results of mountain explora- 
tion are thus minutely chronicled in about five hun- 
dred pages, themselves almost pathless, as the table 
of contents is very brief, and index, page-headings, 
and paragraph-headings are quite wanting. 


— Professor Nowacki of the Polytechnic institute 
in Zurich has prepared an introduction to the study 
of soils (‘Kurze anleitung zur einfachen bodenunter- 
suchung,’ Zurich, 1885), from which we may measure 


‘the attention given to scientific agriculture in Switz- 


erland. It gives a general statement of the struc- 
ture of soils, and of the method of taking samples, 
and then proceeds to treat the analysis and classifica- 
tion of soils more at length, and to discuss the deter- 
mination and supply of needful elements. It is all 
treated as simply as possible, so as not to be too 
inaccessible to those who have most need of its teach- 
ings. A supplement, however, gives ‘the first at- 
tempt at a scientific terminology of soils,’ which we 
fear will not soon enter into common use. Seven 
genera, of six species each, from Terra rudecta limosa 
aut margillosa to Terra humosa agrestis et hortensis, 
is at least somewhat cumbersome. . 


— An extended list of altitudes for nearly three 
thousand places in the Carnic and Julian Alps has 
lately been compiled by G. Marinelli, professor of 
geography in the University of Padua, and published 
as a supplement to the Cosmos of Guido Cora of 
Turin. It is preceded by a list of a hundred and 
nineteen authorities, forming in itself a guide to the 
geographic literature of the region, and is introduced 
by a well-analyzed table of contents, from which any 
desired point can easily be found. 


— Dr. G. M. Dawson has recently discovered a re- 
markable Jurasso-cretaceous florain the Rocky Moun- 
tains, on the branches of the Old Man River, Martin 
Creek, Coal Creek, and one other locality far to the 
north-west on the Suskwa River. The containing 
rocks are sandstones, shales, and conglomerates, with 
seams of coal, in some places anthracite. It was pro- 
posed by Sir William Dawson, in his paper before the 
recent meeting of the Royal society of Canada, to call 
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these beds the Kootanie group, from a tribe of Indians 
who hunted over that part of the Rocky Mountains 
between the 49th and 52d parallels. The beds lie in 
troughs in the paleozoic formations of the mountains, 
and may be traced fora distance of a hundred and 
forty miles north and south. The plants found are 
conifers, cycads, and ferns, the cycads being especially 
abundant. Some are identical with species described 
by Heer from the Jurassic of Siberia, while others 
occur in the lower cretaceous of Greenland. No 
dictoyledonous leaves have been found in these beds, 
which connect in a remarkable way the extinct floras 
of Asia and America and those of the Jurassic and 
cretaceous periods. 


— In an article on the variations of personality, in 
the Journal de Geneve, Dr. Hermann Fol mentions 
three elements of personality, — consciousness, mem- 
ory, and volition. Of the first there are several kinds, 
notably consciousness of sensation, where the sensa- 
tion proper must be distinguished from our conscious- 
ness of it. If the latter is lost periodically, and the 
condition alternates at regular intervals with the nor- 
mal state, a sense of double existence is produced; 
and the same state arises when consciousness of sen- 
sation is carried toanextreme. In regard to the mem- 
ory, a2 person sometimes seems to have two distinct 
memories which act alternately. The duplication is 
particularly noticeable in the case of somnambulists. 
If it occurs in a state of wakefulness, the person 
seems to have two distinct personalities. Only the 
normal memory forms an element of the personality. 
The personality may also be altered by a change in 
our idea of the future. Absent-mindedness, and 
yielding to involuntary impulses, are the outward 
signs of this kind of mental disease. In conclusion, 
Dr. Fol thought men differed less in the extent of 
their faculties than in the extent of their conscious- 
ness of them. 


— An aeronautical exhibition under the patronage 
of the Aeronautical society of Great Britain was to be 
opened, says Nature, during the present month, in 
connection with the International exhibition at the 
Alexandra palace. The large out-door space will be 
made available for various competitions. The dis- 
puted question of aerial locomotion by the aid of 
buoyancy will be tested. Possibly the fire in the 
building in the early part of June may interfere with 
the plans. 


— A course of ten lectures on the practical analysis 
of plants was finished on June 20 at the Cincinnati 
society’s rooms. ‘They were given by Jos. F. James, 
and were instituted for the special benefit of the 
teachers in the public schools. They were free to 
those invited, and were attended by from fifteen to 
twenty teachers. The society proposes to give similar 
courses of lectures on Saturday mornings in the 
fall. The. first one will probably be on physiology 
and hygiene, followed by one on physical geography. 


— We regret to notice the death of Rev. T. W. 
Webb at Hardwick, Eng., on the 19th of May. He 
its known everywhere to astronomers, to amateur 
astronomers in particular, as the author of ‘ Celestial 


SCIENCE. 


[VoL. V., No. 125. _ 


objects for common telescopes,’ —-a book which is 
said to have ‘‘ done more to interest observers in the 
heavens than any other book that has been pub- 
lished.”? He was a frequent contributor to Nuture, 
the Intellectual observer, the English mechanic, ete. 
One of his most recent works was a popular book on 
the sun. We learn from the Astronomical register 
that he was appointed a prebendary of Hereford Ca- 
thedral in 1882; and, if he had lived a few weeks 
longer, he would have completed his eightieth year. 


— Entomologists will be sorry to learn of the death, 
on the 15th inst., at his home in Morgantown, N.C., 
of Mr. H. K. Morrison, a noted collector of insects, 
probably the most successful and enthusiastic in this 
line of any we have had. A large proportion of his 
collections went to Europe, where they were eagerly 
sought; and the literature of descriptive entomology 
for the last ten years in this country shows every- 
where the indications of his zeal. 


— A correspondent of the English mechanic, writ- 
ing from Morchain, Somme, France, says, ‘‘ A boiler 
of a new system, which received the name of géné- 
rateur tricyclique inexplosible, has been invented, 
which differs from all those hitherto produced. The 
metallic surface submitted to the action of the fire 
does not touch the water; in no condition can the 
boiler get, red-hot; it is enveloped all over by the 
same temperature: hence an immense vaporization ; 
and steam can be produced to the very last drop of 
water without the least danger.”’ 


— Jules Garnier has designed an elevated railway 
for the city of Paris, which it is expected will be in 
running order in time for the exposition of 1889. It 
will be twenty-eight thousand eight hundred metres 
(about eighteen miles) in length, and will cost ten 
millions of dollars. The structure will be composed 
of two tracks, one above the other, on an iron frame, 
The whole will be fifteen metres from the building- 
line, and vibrations will be guarded against by special 
appliances. The trains will be composed of three 
American cars, each fourteen metres in length, and 
two platform or open cars. ‘They will run every five 
minutes for seventeen hours each day, and will have 
branches connecting with the several railway-stations. 


— A new volume of memoirs of the Siberian section 
of the Russian geographical society contains a de- 
scription of Lake Balkhash by Fischer, an account 
of the Vassiugan tundras, a list of geographical posi- 
tions determined by Lebedeff, and other documents:. 
of importance. 


— Vesque’s ‘ Traité de botanique’ (Paris, Bailliere), 
which was written, as the author states, as supple- 
mentary to lectures delivered at the Institut agrono- 
mique, is prefaced by a brief review of the characters 
of classificatory value in botany, but is in the main 
a concise synopsis of the phenogamic orders of im- 
portance. The scientific reputation of its author is a 
sufficient guaranty of its accuracy; and the informa- 
tion it contains is rendered easily accessible by a 
complete index to the illustrations and specific de- 
scriptions, and to the principal products mentioned. 
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480. 

Caucasus, exploration of, 62. 

Caving-in of river-banks, prevention of, 
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Cell, réle of, in living organisms, 318. 

Cellular biology, 305, 318. 

Cellulose, digestibility of, 11; nutritive 
value of, 306. | 

Census of hallucinations, 65; of plants, 
511; tenth United States, vols. ix. and 
x., 61; vol. x. reviewed, 239. 

Centrifugal force, effect of, at north pole, 
304 


Cetology, military, 2. 
Chadbourne’s Instinct, reviewed, 76. 


Challenger, exploring voyage of, vol. i.,- 


reviewed, 98. 

Chamberlin’s Geology of Wisconsin, re- 
viewed, map, 427. 

.CHANNING, Edward. The races of cen- 
tral Asia, map, 362; roads from India 
to central Asia, map, 360. 

Chase’s Elements of meteorology, 20. 

Chemical laboratory of Johns Hopkins 
university, 22d. 25; telegraph, 322. 

Chemistry, kindergarten system of, 279; 
manual of, 139; principles of, 180; of 
the sea, 98; text-books on, 301. 

’ Chemists, warning to, 181. 

Chicago storm of June 2, 476. 

Chico group of California, 48. 

Children, trade in, 283. 

China, explorations in, 491; factories of, 
371; iron-foundries of, 278; map of, 
509; population of, 268; teas of, 410; 
1text-books for, 510. 


Chlorine as a disinfectant, 451. 

Chlorophyl, pure, 284. 

Cholera bacillus, 68, 75, d/l. 454; commis- 
sion, results of, 63; conference in Berlin, 
485; epidemic in Paris and Yport, 7d. 
33; inoculation, 464; at Alcira, 471; 
provision for, 206; recent investigations 
upon, 2538. 

Chopping-stones, 144, 

Chotts, flooding, 262. 

Cicada, periodical, 518; premature ap- 
pearance of, 476. 

Cincinnati group, evidences of beaches 
in, 2/2. 281; society of natural history 
lectures, 224, 532. 

Civil time, 308. 

Clams, giant, 423. 

Claus’s Text-book of zodlogy, reviewed, 
525. 

Clevenger’s Comparative physiology and 
psychology, reviewed, 389. 

Climate of Africa, 530; of Florida, 481. 

Climatic charts, 142. 

Climatology, 365. 

Cloudiness in Europe, 366. 

Coal, in Chico group of California, 48; 
question in England, 175; spontaneous 
combustion of, 183; wet and dry, as 
fuel, 188. 

Coffins of the seventh century, idl. 236. 

Cohen collection, 80. 

Coins, light, rectification of, 39. 

Coke, manufacture of, 239. 

Cold, effect of, on living organisms, 522. 

Cold-wave flags, 97. 

Coleman and McKendrick on effects of 

cold on living organisms, 522, 

Collisions with icebergs, prevention of, 
all. 460. 

Colonization, European, 509. 

Colorado rocks, footprints in, é//. 812. 

column structure in sub-aqueous clay, 
287. 

Comet prizes, 118. 

Comets of 1884, 31; new, 248. 

Comma bacillus, ¢/2. 109, 144. 

Commercial science, 225. 

Commune, American, 34. 

Compasses, improved, 18. 

Composite photographs, ¢//. 878 ; of skulls, 
355, 499. 

Composite photography, 378; precautions 
in, 518. 

Comstock, J. H. A new method of 
arranging entomological collections, 
all. 166. 

Comstock, T.B. The Yellowstone Park 
as a bison preserve, 105. 

Congress, botanical, 482; geological, 472; 
meteorological, 450; pharmaceutical, 
531. 

Connecticut legislature and standard time, 
333; mutual life-insurance company’s 
mortality experience, 3879; oyster- 
fishery, 234 

Consumption, home treatment of, 481. 

Contagious diseases, 174. 

Cook, A.J. Bark-louse secretion, 738. 

Cope, E. D., on phylogeny of placental 
mammalia, 354; pretertiary vertebrates 
of Brazil, 354; Tertiary Vertebrata, re- 
viewed, 467. 

Copley medal, 1. 

Coral fishery, 511. 

Cordoba observatory, work at, 408. 

Cork bricks, 222. 

Corning’s Brain-exhaustion, 


reviewed, 

Corona, photographing the, 266, 307, 397, 
436; theory of, 335, 474. 

Cotton-plant, 2. 

Coulter, J. M., 392. 

Cox, C. F. What is a microscopist? 
209. 

Cozumel Island, 7/2. 290. 

Credit to authors, 1 

ae modern type of plant in, 7d. 
514. 

Criminals, discovery of, by use of electric 
light, 304. 

Crops, 85. 

Croton aqueduct, 497. 

Cuban iron, 322; zodlogists, 262. 

Curve-tracing, 389. 

Cypress, Monterey, 433. 
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D., W. M. The meteorological observa- 
tory on Blue Hill, 72d. 440. 

Dahl, F., on spiders, 264. 

Dat, W. H. The earthquake of Jan. 2, 
1885, 85; further notes on Bogosloff 
Island, zi. 32; John Gwyn Jeffreys, 
145; a monograph of British fossil 
Brachiopoda, reviewed, 409; Nadaillac’s 
Prehistoric America, 208. 

Danger-lines of floods, 40. 

Darwin, statue of, 471. 

Davidson’s British fossil Brachiopoda, re- 
viewed, 409. 

Davis, W. M. The reddish-brown ring 
around the sun, 455; the work of the 
Swiss earthquake commission, 196. 

Davis Strait, warm undercurrent in, 451. 

Dawson, G.M. The Saskatchewan coun- 
try, map, 340. See also Selwyn and 
Dawson. 

Dawson, Sir W. A modern type of plant 
in the cretaceous, zl. 514. 

Dawson, Sir W., on mesozoic floras of 
Rocky-Mountain region, 458; Jurasso- 
cretaceous flora, 531. 

er variety of human race, formation of, 
305, 

Deaf-mute, education of, 205, 375. 

Death-rate among Yale-college graduates, 
530. 

Deaths, recent, 19, 62, 122, 182, 264, 323, 
472, 582. 

Deneholes, zd. 118. 

Deniker’s study of the Kalmucks, 162. 

Denison’s climatic charts, 142. 

Denmark, progress of, 452. 

Density of earth, method of measuring, 


Dentistry, prehistoric, 228. 

Dersy, O. A. The drainage system of 
Brazil, 296; the physical features of 
Brazil, map, 273. m3? 

Devonian strata in Montana, 249. 

Digestion, of sponges, 257; experiments, 
3835, 375; errors in, 292 

DILLER, J. 8. Coal in the Chico group 
of California, 48; dikes of peridotite 
cutting the carboniferous rocks of Ken- 
tucky, 65; lava from the new volcano 
on Bogosloff Island, 66. 

Dinocerata, zl., map, 488. 

Discovery, prizes for, 108. 

Disease, 158; germs, 158. 

Diseases, contagious, 174. 

Disinfectant, chlorine as, 451, 

Dissection, text-book of, 186. 

DouiEY, C.S. Preservation of jelly-fishes 
at the Naples zodlogical station, 227. 

Dolphin, bottle-nose, ¢2/. 338. 

Drainage system of Brazil, 296. 

Drains, testing, 283. 

DRAPER, D. The cold weather of Febru- 
ary and March, 308; the sun-thermome- 
ter during the recent eclipse, 266. 

Dunsink, astronomical observations at, 
241. 

Dynamo-electric machines, 117. 


Earth, measuring density of, 217; move- 
ment of crust of, 514; physics of, 386. 
Earthquake in the Atlantic, 141; of Jan. 

2, 1885, 44, 85, map, 129; commission, 
196; in England, Jan. 22, 208; freak, zi. 
204; predictions, 185; in Spain, 722. 351, 
all. 191; of Dec. 25, 203; submarine, 61, 
351; theories, 185... 2 
Earthquakes, causes of, 198; in Japan, 
200, 208, ¢/¢. 483; map of frequency of, 
203; in Tasmania,:392; warning-signals 
of, 203. fe, ee 
East India marine society of Salem, 182. 
Ebeling collection of maps, 262 


- Kchidna, eggs of, 3; temperature of, 451. 


Echoes, use of, at sea, 354. 

Eclipse expedition to Caroline Island, 7d. 
271; solar, of March 16, 1885, map, 210, 
226; in September, 1885, 324; expedi- 
tion to New Zealand for, 161; in Au- 
gust, 1886, 165. 

Economy of fuel, 74, 227. 

Education, place of hygiene in, 101. 

Eggs, artificially incubated, 182; of fishes, 
protective contrivances for, 425. 

Hey pran antiquities, 80; legal customs, 
612. 
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Elasticity, history of, 222. 

Electric light in astronomical observa- 
tory, 184; for discovering criminals, 304; 
for lighthouses, 150; for microscope, 7/. 
142; lighting conductors, size of, 23; in 
Italy, 81; on shipboard, 484; in the U. 
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*9 . f : 

Electrical energy, Niagara Falls as source 
of, 401; exhibition in Paris, 160; science, 
advances in, 45; storms, 98, 302; tech- 
nology, 220; warning-signals of earth- 
quakes, 208. 

Electricity, butter-making by, 244; light- 
ing the Suez Canal by, 3891. 

Elfert on cloudiness in Europe, 366. 

Elgar, ¥., on naval architecture in Eng- 
land, 384. 

Elk from quaternary of New Jersey, 7//. 
420. 


Elkin. See Gill and Elkin. 

Ellesmere Land, configuration of, map, 

Emmerich on. cholera bacillus, 75. 

Emmons, Ebenezer, portrait, 456. 

Encyclopaedia Britannica, 162. 

Engineering, recent progress in, 235; ge. 
ology, 260; materials of, 179. 

England, coal question in, 175; earth- 
quake in, Jan. 22, 203; earthquake map 
of, 208; river pollution in, 72; tunnel- 
building in, 100. 

English cholera commission, 68; labor, 
history of, 145; naval architecture, 384. 

Entomologica Americana, 184, 303. 

Entomological collections, 187; arrange- 
ment of, zdd. 166. 

Eskimo, Hudson-Bay, 
stick, 425. 

Essex deneholes, 72}. 118. 

Europe, inland navigation of, 426. 

Everest and the Yukon River, 224, 

Ewine, J. A. A recent Japanese earth- 
quake, z//. 483. 

Experiments, agricultural, 143. 

Explorations, 371, 392; African, 114; in 
China, 491; of Greenland, 410; by Serpa- 
Pinto, 390; in Western America, 485. 

Explosives, 74. 


233; . throwing. 


¥., F. Mortality experience of life-insur- 


ance companies, 435. 

Farlow, Dr. W. G., 304. 

Farmer’s Kindergarten system of chemis- 
try, reviewed, 279. — 

Fauna, fish, 425. 

Fay’s maps of Africa, 422. 

Féré, C. See Binet, A., and Fére, C. 

FERNALD, C. H. On the care of entomo- 
logical museums, 25. 

ee J ., on cholera inoculation, 464, 
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AT71. 

Fibrine, 392. 

Fibula in carinate-bird, 375, iid. 516. 

Filter paper, 323. 

Finley’s storm-charts, 20. 

Firedamp, 3871. 

Fish-culture, 371, 424; association, 411. 

Fisheries exhibition, United States at, 386; 
society, 423. ; . 

Fishing, prehistoric, 722. 415. 

Fishing-interests in Hudson Bay, 296. 

Flatland, 184, 265. 

Flood-discharge in rivers, 451. 

Floods of 1882, 40. 

Flora, cretaceous and tertiary, 348; of 
Iowa, 350, 

Floras, mesozoic, 458. 

Florida climate, 481; phosphatic rocks, 
395. 

FLowiR, W.H. Thenatives of America, 
625 


Fou, H. The cultivation of microbes, 7. 
500. 

Fol’s microscopical anatomy, 510; varia- 
tions of personality, 582. 

Fontaine’s Older mesozoic flora of Vir- 
ginia, reviewed, 280. 

Footprints in Colorado rocks, ¢dd. 312. | 

Forchheimer’s Tunnel-building in Eng. 
land, reviewed, 100. : 

Forests, influence of, on temperature, 352; 
of the United States, 116. 

Formosa, 261, 

Fossil plants, history of knowledge of, 93. 

Foster, L.S. Abert’s squirrel, 515. 


 FYELEy, A. 


Fovugut, F. The causes of earthquakes, 
198 


FRANKLIN, Christine L. Richet on men- 
tal suggestion, 132. 

French Académie des sciences, medal, 412; 
prizes, 242. 

Freuderich on living organisms in the air, 
235. 

Fritts selenium cell, 244. 

Fruits, poisonous gases from, 244. 

fe The new Croton aqueduct, 

97. 
Fuel, coal as, 183; economy of, 74, 227. 
Fujiyama, eruption of, 411. 


G., A. Action of pollen on seed-coats 
and pericarps, 67; how to reach the 
Grand Canon, 516; real and imaginary 
Americanisms, 454. 

Gage’s Physical technics, reviewed, 189. 

Galton’s anthropometric laboratory, 294. 

Garnett. See Campbell and Garnett, 317. 

Gas, natural, 521; fuel, 492; wells, 474. 

GatTscHET, A. 8S. 
dians, and its language, 258. 

Gelyi on the glow-lamp, 342. 

Geographical explorations, 75; instruc- 
tion, 398; news, 162, 216, 422; work of 
the Greely expedition, map, 168. 

Geographisches jahrbuch, 450. 

Geological railway guide, 510; reports, 
state, 529. 

Geology, engineering, 260; of Hudson-Bay 
region, 256; lectures on, in New York, 
140; of M‘Nab’s Island, 458; microscope 
in, 190; of Minnesota, 529; of natural 
gas, 521; revolution in, 83; of Scottish 
Highlands, 87; physical, text-book of, 
187; of Wisconsin, map, 427. 

Geonomy, 142. . 

Georgia wonder-girl, 106, 189. 

German, study of, 119. 

Germany, school statistics of, 61; smoke 
question in, 263; vivisection in, 262. 

Germination of plants in soil free from 
microbes, 121. 

Germs, disease, 158. 

Ghost-proof, water, 2. 

Ghosts, unbelievers in, 22. _- 

Gilbert on cholera at Yport, 727. 33. 

Gilbert’s Scientific principles of agricul- 
ture, reviewed, 76. 

Bee T., on North-American fish fauna, 
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Gill and Elkin’s Determinations of stellar 
parallax, reviewed, 241. 

Ginkgo-tree, 7/é, 495. 

Giraud, Victor, 392. 

Gizeh, Pyramid of, 118. 

Glacial period in Australia, 485. 

Glacier, Tasman, é//. 10. 

Glass-factories, waste sands of, 141. 

Glazier, Capt., exploits of, 394. 

Glow-lamp, 342. 

Godeffroy’s museum, 3038. 

Gorr, EK. 8. Vhe relation of form to 
time of maturity in esculent roots, 124. 

Gold in Australia, 181; in Thibet, 412. 

Goodale’s Vegetable histology, reviewed, 
157. 

Goode’s Report on the U.S. exhibit at the 
London fisheries exhibition, reviewed, 
386. 

Gordon’s Scientific characteristics, 289. 

Gorz, J. W. The photograph of a Da- 
kota tornado, 208. 

Gould, Dr. B. A., 302; work at Cordoba 
observatory, 408; zone catalogue, é//. 59. 

Government scientific bureaus, co-ordi- 
nation of, 47; re-organization of, 41; 
work, 51; consolidation of, 336. 

Grand Canon, how to reach the, 516. 

Graphic processes, reproductive, 389. 

GRAY, Asa, The Monterey pine and cy- 
press, 433. 

Gray, Dr. Asa, 304; bronze medallion 
portrait of, id2. 436. 

Gray, E. P. <A simple calendar reform, 
165. 

Great Britain, injurious insects in, 452; 
ordnance survey, 510. 

GREELY, A. W. The geographical work 
of the Greely expedition, map, 168; 
the scientific results of the Lady Frank. 
lin Bay expedition, 7é. 309. 


The Yuchi tribe of In- 
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GREENE, C. KE. The Washington national 
monument, 72d. 146. 

Greenland, exploration of, 410. 

Gregg’s pamphlets on bacteria, 392. 

Grimes’s Geonomy, 142. 

Grindehval, catching the, 452. 

poe! Land, configuration of, map, 

Grzhimailo’s travels in Turkestan, 39. 

o anvieke Physics of the earth, reviewed, 

6. 


Guns, erosion of, 392. ‘ 

UN EN E. <A census of hallucinations, 

Guthrie on the art of numeration, 39. 

Gutta-percha, loss of, 351. 

Guyot’s Tables, meteorological and physi- 
cal, 162. 

Gyldén, Dr. Hugo, 120. 


H., H. A. Auroras, 394. 

he Tl’. Mental capacity of an infant, 

Haacke’s discovery of eggs of Echidna, 3. 

Haanel, E., on blowpipe reactions, 459. 

Habel, on prehistoric American sculp- 
tures, 722, 523. 

Haberlandt’s Physiological anatomy of 
plants, reviewed, 35. 

Hack Tuke’s Hypnotism, reviewed, 15. 

Hagen’s Electric lighting, reviewed, 79. 

Hau, E, H. The Hall effect, 249. 

Hallucinations, 283; census of, 65. 

Halo, 7/2. 324. 

Hampden’s designation of Newton, 355. 

gee M. Velocity and sediment, 

Hartleben’s library of electrical technol- 
ogy, reviewed, 220. 

Hartley, C. A., on inland navigation of 
Europe, 426. 

Harvard college, entrance examinations, 
206; observatory use of meridian circle, 
492; Semitic languages at, 405. 

Harvey, A. F. The new commissioner 
of agriculture, 394. 

Hastines, C.8. Hastings’s theory of the 
corona, 385. See also 474. 

Hay-fever, 481. 

Haypen, E. The incandescent light on 
steamers, 85. 

Haynes, H. W. Anthropos and anthro- 
popithecus, 104; ‘man in the stone age, 


Hazen’s Danger-lines and river-floods of 
1882, 40. 

Health exhibition, London, anthropome- 
try at, 19; prizes for essays on questions 
of, 80. 

Heating, 159. 

HEILPRIN, A. The classification and pa- 
leo utology. of the U.S. tertiary deposits, 

75. 
ae J. A., on hibernation of bass, 
3. 

Herat, importance of, id/. 465; Russians 
at gates of, 368. 

Hereditary abnormality of sense-organs, 
226; intellect, 14; malformation, 189. 

Hericourt, J., on curved bacilli, 481. 

Hibernation of bass, 423. . 

Hieeinson, TT. W. American flash lan- 
guage in 1798, 380; decadence of science 
about Boston, 207. 

Hintearp, E. W. The functions of ex- 
periment-stations, 23. 

Hill, G. W., on action of Jupiter, 358. 

Histology, vegetable, 157. 

Historico-political students, 21. 

Hircucock, C. H. The voice of ser- 
pents, 85. 

ae Elements of z6ology, reviewed, 

9, 

Holland, vivisection in, 471. 

Hollyhock-disease, 2. 

aToneyes on geology of M‘Nab’s Island, 


Hong sal mun, idl, 438. 

Horn, supposed age of, 182. 

Horses, polydactylism in, 102. _ 

Houghton farm experiments, 38. 

Hovey’s Mind-reading, reviewed, 301. 

HUBBARD, G@. G. The Kongo, map, 53 
the Russian base of operations against 
India, map, 856. 
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Huber’s travels in Arabia, 134. 

Hudson, E. D., on home treatment of con- 
sumption, 481. 

Hudson-Bay Eskimo, 233: expedition of 
1884, 182, édl., chart, 213; fishing-inter- 
ests, 296 ; region, topography and geol- 
ogy of, 256. 

Hueppe’s Study of bacteria, reviewed, 506. 

Hueeins, William. An attempt to ‘pho- 
tograph the solar corona, 397. 

Human body a nation rather than an in- 
dividual, 305. 

Hungary, linguistic map of, 244, 

Hunt, T.8. The geology of the Scottish 
Highlands, 87. 

Hunt, T. §., on classification of silicates, 
354, 459, 

Hussak’s Microscopical petrography, re- 
viewed, 188. 

Hutchison’s Physiology and hygiene, re- 
viewed, 187. 

Hydroid, extinct, zl. 395. 

Hy drophobia, 40, 

Hygiene, 137; place of, in education, 101. 

Hypnotism, 15, 303. 

Hypoglossal nerve, ontogeny and phy!l- 
ogeny of, 374. 


Icaria, 34. 
Pes netee preventing collisions with, iJ. 


ae. a polar, 334. 

Illuminants, lighthouse, 111, 451. 

Hiumination, best form of, 512; estima- 
tion of strength of, 451. 

Incandescent light on steamers, 85, 144. 

India, legal language of, 363; roads from, 
to central Asia, map, 360; Russian base 
of operations against, map, 356. 

Indian and colonial exhibition, 268. 
Indiana department of geology and nat- 
ural history reports, reviewed, 529 ; 

university, 509. 

Indians, of Lower California, 223; the 
mound-builders, 267; Yuchi, 253. 

Infants, acquisition in, 249 ; mental capaci- 
ty of, 3 306. 

INGERSOLL, E. Ingersoll’s Country cous- 
ins, 166; the Peabody museum at New 
Haven, 4d. 67. 

Inger soll’s Country cousins, reviewed, 
115, 166. 

Inheritance among Arabs, 16. 

Inoculation, cholera, 464; at Alcira, 471. 

Insects, collections of, in U.S. national 
museum, 188; injurious, 452; orders of, 
355; Silurian, 72d. 97. 

Instinct, 76. 

Insurance companies, mortality experi- 
ence of, 435. 

Integrals, extraordinary, 459. 

Interglacial deposits, mammalia in, 248. 

International geological congress, 472; 
medical congress, 321; meteorological 
congress, 450; Paris exhibition of man- 
ufactures, 19; pharmaceutical congress, 
531. 

Inventions exhibition, 248, 322. 

Iowa flora, 350. 

Iron, effects of temperature on, 243; in 
America in pre-Columbian times, 530; 
in Cuba, 322; foundries, 278; magnetic 
retentiveness of, 371; plates, determi- 
nation of thickness of, 263. 

Irving’s Copper-bearing rocks of Lake 
Superior, reviewed, 299. 

Italy, oils of, 323; tea cultivation in, 412. 


Jackson’s list of velocities, 122. 

Jacobsen’ s Alaskan collections, 19. 

J eauies ’*s Problems of physics, , reviewed, 
1389 


Jade fr om Alaska, 209. 

JAMES, J. F. Evidences of beaches in the 
Cincinnati group, ill. 281; progress of 
vegetation in the Ohio valley, 414. 

Jamieson, A.,on electric lighting on ship- 
board, 484, 

Japan, earthquakes i in, 200, id. 483; earth. 
quakes and seasons in, 208. 

Jarvis, W. C., on cause of pulmonary 
phthisis, 480. 

JASTROW, Joseph. Some 
the age statistics of the 
2dl, 461. 


eculiarities in 
Jnited States, 


Jaworskij’s Russian embassy to Afghan- 
istan, reviewed, 366. 

Jefferson physical laboratory, i//. 229. 

Jeffreys, John Gwyn, 141, 145. 


deffries’s balloon-voyage, celebration of 


centennial of, 38, 221. 

Jelly-fishes, preservation of, 227. 

Jervis, John Bloomfield, 250. 

Johns Hopkins university chemical labo- 
ratory, 7/2. 25; lectures, 19; Thomson’s 
lectures at, 62. 

JOHNSON, L. C. Phosphatic rocks of 
Florida, 393. 


_JoHNSON, W. W. Centrifugal force and 


the supposed polar ice-cap, 334. 
Johnson’s Curve-tracing, reviewed, 389. 
Johnston’s Kilimanjaro expedition, 152. 
Jordan, David 8., 39. 

JOULE, J. P. Dimensions of ships, 134. 
Journal of mycology, 61, 119; New-York 

microscopical society, 162, 
Jukes-Browne’s Physical geology, re- 

viewed, 137. 

Jupiter, action of, 353. 
Jurasso-cretaceous flora of Rocky Moun- 
tains, 531. 


Kalmucks, 162. 

Kansas rainfall, 12; weather in 1884, 97. 

Keating on climate of Florida, 481. 

Kiessling on sunset question, 452, 

Kilimanjaro expedition, 152. 

Kindergarten system of chemistry, 279. 

Kine, F. H. Lateral movements of the 
earth’s crust, 514, 

King’s microscopic sections of A bietineae, 


81. 

Kingsley’s Madam How and Lady Why, 
reviewed, 408. 

Klein versus Koch, 48. 

Klein’s Micro-organisms and disease, re- 
viewed, 158. 

Koch’s comma bacillus, 7/2. 109, 144, 7d. 
454, 472; theory of cholera bacillus, 48, 
63, 485. 

Konig and Richarz on measuring density 
of the earth, 217. 

KGppen’s chart of zones of temperature, 
38 


Kollmann on antiquity of American races, 
278. 


Kongo, map, 5; Stanley on, 62; tribes, 
162. 


Koran, passage in, on lunar phenomena, 
102. 


Korea, Hong sal mun of, 7i/. 488; New 
Palace at Soul, 7d. 251; resources of, 
351. 

Kowak River, map, 98. 

Krakatoa pumice, 120, 


Labor, English, 155. 

Laboratory, anthropometric, 294; chem- 
ie of Johns Hopkins university, al. 
25 ; ‘Jefferson physical, ¢//.229; mining, 
of Massachusetts institute of technol- 
ogy, tld. 417; seaside, at Annisquam, 
211. 


Lacerda on snake-bites, 38. 
Lady Franklin Bay expedition, scientific 
results of, ¢/2. 309. 
Lake Mistassini, 8, 22. 65; Superior cop- 
per-bearing rocks, 299. 
LANGLEY, 8. P. Sunlight and the earth’s 
. atmosphere, all. 441. 
Langley’s work on Mount Whitney, re- 
viewed, 319. 
Language, flash, 380; legal, of India, 633. 
Languages, Semitic, 405; summer school 
of, 321 
Lankester’s attack on Koch’s theory of 
the cholera bacillus, 63. 
La Perouse, monument to companions of, 
510. 
Lapland, 410. 
“arynx, photographs of, 224. 
~atitudes, determination of variability of, 
473; observations for, 60. 


Leaves, growth of, 82. 


Leech, parasitic, all. 434, 

Legislation, scientific, 325. 

Levy, Joseph. An extinct hydroid, 70. 
395; a parasitic leech, 7d. 434. 

Lena ‘polar expedition, 121, 

Lenapé, 407. 
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Lendenfeld, R. von, on glacial period in 
Australia, 485; Tasman glacier, ¢//. 10. 
Lesquereux’s Cretaceous and_ tertiary 

flora, reviewed, 348. 

Le Van’s Steam-engine 
viewed, 77. 

Levees on the Mississippi, 473. 

Lewis, T. H. Notice of some recently 
discovered effigy mounds, é/. 131. 

Lick observatory, 493; progress of, 377. 

Life, 385, 456. 

Lighthouses, electric light for, 150; illu- 
minants for, 111, 451; in thick weather, 
181. 

Lights, search, 18. 

Lisbon, pr ehistoric conarere at, 218. 

Lister, Sir Joseph, 183 

Locomotives, British, 384. 

Locusts in California, 491; 
year, 518. 

Lomb prizes, 80. 

London geographical society, prizes, 372; 
geological society, prizes, 248. 

Longitude, determinations of, 151. 

Loomis, A. L., on causes of pulmonary 
phthisis, 480; sanitaria, 480. 

Loomis, E., on movement of areas of low 
pressure, ” 353. 

LowE.1, Percival. The Hong sal mun, 
or the Red arrow gate, t//. 488; the New 
Palace at S6ul, 72d. 251. 

Lower California Indians, 223. 

Ludwig, award of Copley medal to, 1 

Lunar phenomena, 102. 


indicator, re- 


seventeen- 


M. The Washington monument, and the 
lightning stroke of June 5, é//. 517. 

McApams, D. J. Sun- spots, 24. 

McBripg, T.H. Vegetable morphology 
a century ago.— Linné and Wolff, 477. 

McDonald on fish-culture, 424. 

pe a Geological railway guide, 
510 

McGerz, W. J. Hereditary abnormality 
of sense-organs, 226. 

McGill college summer course of botany, 


Mach’s 
201. 

McKendrick. See Coleman and McKen- 
drick. 

McLennan’s 
viewed, 345. 

Macroskig, G. The physiological anat- 
omy of plants, 35. 

McMath, R. E., on Mississippi floods, 
map, 391. 

McMurricn, J. P. The ontogeny and 
phylogeny of the hypoglossal nerve, 374. 

Magnetic influence on chemical action, 
354; pole, north, 164. 

Magnetization, lengthening metal rods 
by, 511. 

Magnets, effect of, on artificially incu- 
bated eggs, 182. 

Mair, J. G., on efficiency of the steam- 
engine, 364. 

Malay peninsula maps, 184. 

Mailer on Palenque, 171. 

Malformation, hereditary, 189. 

Mammalia in interglacial deposits, 248. 

Man, early, in Europe, 136; in stone age, 

’ 

Managers to readers, 4. 

Mann, B. Pickman. The use of slips in 
scientific correspondence, 86. 

Map, of China, 509; literature, 140. 

Maps, of Africa, 422; antiquated, 334; 
Ebeling collection of, 262. 

Marcou,Jules. Ebenezer Emmons, por- 
trait, 456. 

Marinelli’s list of altitudes, 531. 

Marsh’s Dinocerata, reviewed, ¢é/., map, 
488. 

Martin’s Elementary human physiology, 
reviewed, 261. 

Martin’s exploration of Siberia, 324. 

Marvin’s Russians at the gates of Herat, 
reviewed, 368. 

Mason, O. T. 
189. 

Mason, O. T., on Eskimo throwing. stick, 
425. 

Massachusetts institute of technology 
mining laboratory, id. 417; legislature, 


Axioms of mechanics, reviewed, 


Patriarchal theory,  re- 


Hereditary malformation, 
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bill regulating medical practice, 186, 
513; topographical survey, 246. 

Massaga, memoirs of, 122, 

Mather, F., on smelt-hatching, 424. 

Mather, W., on techiical instruction in 
America, 276. 

Matthews, W., on measuring cubic capaci- 
ty of skulls, 7/2. 499. 

Maxwell, J. C., life of, 317. 

Meat, healthy and diseased, 178. 

Mechanics, axioms of, 201. 

Medal of French Académie des sciences, 
412. 

Medical practice, regulation of, 186, 513. 

Mediterranean coral fishery, 511. 

Medusa, new, 257. 

Megaphone, use of, 243. — 

MELVILLE, G. W. Mr. Melville’s plan of 
reaching the north pole, 286. See also 
247. 

Menges on the Somal country, 19. 

Mental capacity of infants, 306; disorders, 
relation of anatomy and physiology of 
brain to, 258 . 

Meriden scientific association transac- 
tions, 411. 

MERRIAM, C. H. A tropical American 
turtle on Anticosti, 474. ; 

MERRILL, G. P. Supposed crude jade 
from Alaska, 209; volcanic dust from 
south-western Nebraska, 335. 

Mesozoic flora, 280. 

Metal-work exhibition at Nuremberg, 222. 

Meteorological congress, 450; notes, 97, 
ill. 365; observatory on Blue. Hill, 7d. 
440; state service, 163; tables, 162. 

Meteorology, balloon in, 91; elements of, 

Metric system in America, 61. 

Mexico, archeological tour in, 7. 58. 

MEYER, O. ‘The classification and pa- 
peonteleey of the U.S. tertiary deposits, 

Meyer’s Konversations lexikon, 350. 

Meynert’s Psychiatry, reviewed, 258. 

Microbes, cultivation of, i//. 500; effect 
of, on germination of plants, 121; rela- 
tions of, to life, 268. 

Micronesia, prehistoric structures in, 284. 

Micro-organisms, formation of poisons 
by, 158. 

Microscope, in botany, 470; electric light 
for, z/l. 1425 in geology, 190. 

Microscopical anatomy, 510; petrography, 
138; sections of Abietineae, 81. 

Microscopists, 164, 205, 209. 

Migration of birds, 322. 

Milk, American, 130. 

Mind, in nature, 264; reading, 301. 

Mineral record, 301. 

Mineralogy, text-books in, 301. 

Mining laboratory, 2d/. 417. 

Minnesota, geology of, 529. 

Minot, ©. 8. The effects of cold on 
living organisms, 522. 

Mississippi River commission, 473; old 
river lakes along, map, 391; tempera- 
ture of mouth of, 351. 

Mistassini, Lake, 8, i//. 65. 

M‘Nab’s Island, geology of, 458. 

Modern language association, 20. 

MoFFETT, S. E. Rainfall and crops, 85. 

Monster, parasitic, 452. 

Montana, Devonian strata in, 249. 

Monterey pine and cypress, 433. 

Montreal botanic garden, 208, 515. 

Moon, size of, when near the horizon, 222, 

Moqui snake-dance, 202. 

Morocco, insurrection in, 390. 

Mortality experience of insurance com- 
panies, 435; Connecticut mutual life- 
insurance company, 379. 

Mortillet’s conclusions regarding early 
man in Europe, 136. 

Mound, silver from, é//. 419, 515. 

Mound-building tribes, 267, 515. 

Mounds, effigy, id. 131. 

Mount Whitney, Langley’s work on, 
319, 

Mountain investigation, 531. 

Movement of earth’s crust, 514. 

M’tesa, death of, 423. 

Miiller’s census of Australian plants, 511. 

Muir’s Principles of chemistry, reviewed, 
180. 


Museums, entomological, care of, 25. 
Muskrat, carnivorous habits of, 65, 144, 
155. 


Nadaillac’s Prehistoric 
viewed, 176, 208. 

Nantucket museum, @/. 108. 

Naples zodlogical station, preservation of 
jelly-fishes at, 227. 

National academy of sciences, April meet- 
ing, 261, 353; list of papers read at, 370; 
composite portraits of members of, z/, 
378; recommendations of, for re-organi- 
zation of government scientific bureaus, 
41; report of committee on co-ordina- 
tion of government scientific bureaus, 
= 3 textile microscopical association, 


America, re- 


Nautical almanac, 167; British, 174; Pa- 
cific coaster’s, 141; publications of U.S. 
office, 100. 

Naval architecture, 384. 

Navigation, inland, of Europe, 426. 

Nebraska, volcanic dust from, 335. 

Nectar secretion, 82. 

Neptune, size of, 350; variability of light 
of, 121. . 

Nervous systems, primitive, 388. 

New England meteorological society, 
map, 18, 411; thunder-storm observa- 
tions in, 411. 

New Guinea, journey in, 411. 

New Haven, Peabody museum at, é//. 67. 

New Jersey agricultural experiment-sta- 
tion, report for 1884, reviewed, 471; 
land, changes in, 372. 

New Orleans academy of sciences, 411. 
New South Wales, Linnean society’s 
prize, 392; Royal society prizes, 322. 
New York microscopical society’s jour- 
nal, 162; state survey, 217. 
NEWBERRY, J. S. 
atical organisms of the ancient seas, re- 

viewed, 507. 

NeEwcoms, 8S. The Georgia wonder-girl 
and her lessons, 106; mortality experi- 
ence of the Connecticut mutual life- 
insurance company, 379. 

Newfoundland, expedition to, 492. 

Newton, Hampden’s designation of, 355. 

Niagara Falls as a source of electrical 
energy, 401; geological museum at, 333; 


preservation of, 398; gorge as a chro- 


nometer, z//., map, 399. 
NicHuouson, H. H. ‘The voice of ser- 
pents, 188.. 
Nitric oxide, liquefaction of, 492. 
Nitrogen, excretion of, by animals, 172. 
Noble on erosion of guns, 392. 
Nordenskidld’s arctic investigations, re- 
. viewed, 480. 
North-American fish fauna, 425; salmon 
and trout, 424. 
North pole, plan of reaching, 247, 286. 
Nowacki on soils, 531. 
Number, science of, 243. 
Numeration, art of, 39. 
Nutritive value of cellulose, 306. 


Obrecht’s solar parallax measurements, 


Observatories, tidal, 223. 

O’ByRNE, M. C. Mr. Hampden’s desig- 
nation of Sir Isaac Newton, 355. 

Ocean-currents, theory of, 372. 

Ohio agricultural experiment-station, re- 
port for 1884, reviewed, 471; gas-wells, 
474; valley, vegetation in, 414. 

Ohm, values of, 354. 

Oil for stopping breakers, 56, 392. 

Oils of Italy, 323. 

O’Niell’s foot-journeys, 19. 

Oppolzer on proposed change in astro- 
nomical day, 524 

Orcutt, C. R. American pearls, 44; 
aquatic plants of San Diego, 441. 

Ordnance survey, 510. 

Ore-deposits, 469. 

Organisms in the air, scarcity of, 235. 

Ormerod’s work on injurious insects, 
452. 

Ornithologist and odlogist, 39. 

Ornithorhynchus, eggs of, zl. 257. 

Orsolle’s Le Caucase et la Perse, reviewed, 
370. 


Saporta’s Problem-:. 
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ORTON, EH. The natural gas-wells of 

- north-western Ohio, 474. 

OsBORN, H. F. Dr. Haacke’s discovery 
of the eggs of Echidna, 3. 

Ottawa field-naturalists’ club, 140. 

Oxford, vivisection at, 288, 315. 

Oyster-beds of New York, 425. 

Oyster-fishery in Connecticut, 234. 


Pacific coaster’s nautical almanac, 141. 

Palategraph, 183. 

Palenque visited by Cortes, 171, 248. 

Paradise found, 406. 

Parallax, 283; solar, 412; stellar, z/2. 241. 

Parasitic copepod, 161; leech, 7d. 434; 
monster, 452. 

Paris electrical exhibition, 160; elevated 
railway, 582; geographical society, 142; 
industrial exhibition for 1885, 304; 
sewers, 323. 

PARKER, H. W. Footprints in the rocks 
of Colorado, 7/2. 312. - 

Parker memorial science class, 531. 

Parker’s Zodtomy, reviewed, 136. 

Parson, R. C., on steam on street-rail- 
ways, 135. 

Pasteur’s system of vaccination for an- 
thrax, 304. 

Patagonia, journeys in, 224. 

Patriarchal theory, 345. 

Pau, H.M. The electric light for light- 
houses and search-lights, 150; the most 
economical size of electric-lighting con- 
ductors, 23; seismological notes, 199. 

Peabody museum, New Haven, él. 67. 

PEALE, A. C. Devonian strata in Mon- 

- tana, 249. 

Pearls, American, 44. 

Peckham’s Petroleum and its products, 
reviewed, 239. 

Pendulum control, 182. 

Pennsylvania geological survey, 
mound, silver from, id. 419. 

Percheron on hydrophobia, 40. 

Peridotite, dikes of, in Kentucky, 65. 

Peripatetic teaching, 288. 

Personality, variations of, 532. 

Perthes’ atlas, 530. ; 

Petermann’s Mittheilungen, 204. 

Petrography, microscopical, 138. 

Petroleum and its products, 239; trans- 
portation of, map, 504. 

Pettit’s Modern reproductive 
processes, reviewed, 389. 

Pfliiger’s Archiv ftir physiologie, 413, 482. 

Phenomenon at sea, 242 

Philadelphia academy of natural sciences, 
bureau of scientific information, 1438; 
lectures, 119. 

PuHiLuies, W. A. Chopping-stones, 144. 

Phillips’s Ore-deposits, reviewed, 469. 

Philological expedition, 119. 

Phosphates in Alabama, 376. 

Phosphatic rocks of Florida, 395. 

Photograph of larynx, 224; of tornadoes, 
instantaneous, 208; i//. 160. 

Photographing the corona, 266, 307, 397, 
436. 


121; 


graphic 


Photography, apparatus to avoid glare of 
artificial light in, 224, composite, 373, 
precautions in, 518; in production of 
stellar maps, 351. 

Phthisis, causes of, 480. 

Phylogeny of placental mammalia, 354. 

Physical tables, 162; technics, 139; train- 
ing at Amherst, zd/. 95. 

Physics, 37, 349; of the earth, 386; prob- 
lems of, 189; in schools, 233; of the sea, 
98; text-books of, 139. 

Physiological anatomy of plants, 35; re- 
search, 453; text-books, 137. 

Physiology, 187, 261, 389; literature of, 
413. 


PICKERING, W. H. An attempt to photo- 
graph the corona, 266, 307, 436. 

Pinabel on ‘Tonkin mountaineers, 237. 

Pine, Monterey, 433. 

Placenta in lower vertebrata, 257. 

Planet, new, 224. 

Plants, anatomy of, 35; aquatic, 441; 
census of, 511; knowledge of fossil, 98. 

Platt, I. H., on acclimatization, 481. 

Pneumatic cabinet, 480. 

Poisons, formation of, by micro-organ- 
isms, 158 
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Polar expeditions, 19, 121. 

Pollen,. action of, on seed-coats and peri- 
carps, 67. . 

Pollution, river, 72. 

Polydactylism in hor ses, 102. 

Population of China, 263. 

Porcelain, new, 161. 

Porpoise fishery, 424. 

PowEL.L, J. W. The administration of 
the scientific work of the general gov- 
ernment, 51; the Indians the mound- 
builders, 267; inheritance among the 
ancient Arabs, 16; the patriarchal 

_ theory, 345. 

Powell, J. W., on- government scientific 
bureaus, 42; organization of tribe, 355. 
een Ww. H. The muskrat carnivorous, 

105. 

Pratt gymnasium, 72d. 95. 

Predictions, earthquake, 185. 

Prehistoric America, 176; congress at 
Lisbon, reviewed, 218; dentistry, 228 ; 
fishing, i//. 415, Portuguese skulls, 102? 
remains, 181; sculptures, add. 523; atruc- 
tures in Micronesia, 284. 

Prerau, prehistoric remains at, 181. 

Primitive races, aesthetic faculty in, 459. 

Prize, Bordin, 450; Bréant, 304; De Can- 
dolie, 410; of Linnean society of New 
South Wales, 392; for scientitic author 
or inventor, 141; of Société d’encour- 
agement pour industri ie nationale, 412. 

Prizes for discovery, 103; of French 
academy, 242 ; geographical society of 
Paris, 142 ; London geographical soci- 
ety, 372; geological society, 243; Royal 
society of New South Wales, 392; War- 
ner, 118 

Prjevalski’s explorations in Thibet, 39. 

Projectile, new compound, 224. 

Pronunciation, 508. 

Prout, H. G. An estimate of General 
Gordon’s scientific characteristics, 289. 

Providence sewerage system, 40. 

Psychiatry, 258. 

_ Psychical research, American society for, 
18, 44, 55, 491. 

Psychology, 389. 

Ptomaines, 62. 

Pumice from Krakatoa, 120. 

PUMPELLY, R. Composite portraits of 
members of the National academy, tll. 


378. 
Pyramid of Gizeh, 118. 
Qualitative analysis, 301. 
Quarry-industry statistics, 239. 
Quaternary, fossil elk from, id. 420. 
QUIMBY, EK. T. Was it imagination ? 4, 


Rails, creeping, 344. 


Railway, elevated, in Paris, 532; guide, “ 


geological, 510. 
Rainfall, 85; of Kansas, 12. 
Reade, I. M., on denudation of America, 


Reclus’s New universal geography, 351. 

Red arrow gate of Korea, 7id/. 438. 

Reis, memorial bust of, 81. 

Reka River, 40. 

Remsen, I., on magnetic influence in 
chemical action, 354. 

Richarz. See Konig and Richarz. 

Richet on mental suggestion, 1382. 

Ritey, C. V.. On the care of entomo- 
logical museums, 25; the collection of 
insects in the National museum, 188; the 
periodical cicada, 518. . 

Rio de Janeiro geographical society, 410. 

Rissmiiller. See Zoller and Rissmiiller. 

River-pollution, 72. 

Rivers, flood-discharge in, 451. 

Robinson, B., on antiseptic inhalations, 
480. 

Rockwoop, C. G., jun. Earthquake of 
Jan. 2, 1885, map, 129; the Spanish 

earthquakes, 7d. 191. 

Rocky-Mountain region, Jurasso-creta- 
ceous flora of, 581; mesozoic floras of, 
458. 

Rodentia, carnivorous habits of, 144, 286. 

Rogers’s History of English labor, re- 
viewed, 155. 

Rolleston’s Scientific addresses and pa- 
pers, reviewed, 486. 


Romance, mathematical, 181. 

Romanes’ Researches on priniitive ner- 
vous systems, reviewed, 3888. 

Roots, relation of form to time of matu- 
rity in, 124. 

Roraima, ascent of, 224. 

ee H. A., on values of the ohm, 
3 

Royal astronomical society of London, 


317; medal, 121; meteorological society, 


224; society of Canada, 458; 
northern antiquaries, 405. 

Running, id. 382. - 

Russian base of operations against India, 
map, 356; embassy to Afghanistan, 366; 
expeditions, 182; geographical explora- 
tions, 75; society, 39, 75, 141, 263; med- 
als, 160; rivers, flood-discharge in, 451. 

Russians at Herat, 368. 

Ryder, J. A., on flukes of whales, 355; 
protective contrivances for eggs of 
fishes, 425. 


society of 


&. Colored stars, 248. 

St. Elmo lights, 40, 372. 

Salem East India marine society, 182. 

SALISBURY, RK. D. Columnar structure 
in sub-aqueous clay, 287. 

Salmon, North-American, 424. 

Salvin and Godman’s collections, 284. 

San Diego aquatic plants, 441; meteoro- 
logical summary for Febr uary, 322; 
society of natural history, lectures, 204. 

Sands, product from waste, 141. 

Sanitaria, 480. 

Saporta’s Problematical organisms of the 
ancient seas, reviewed, 507. 

Sargent’s Report on the ‘foresta of North 
America, reviewed, 116, 

Saskatchewan country, map, 340. 

Saussure, statue to, 512. 

Schellen’s Dynamo-electric machines, re- 
viewed, 117. 

Schmidt-Miilheini’s Handbook of neany 
and diseased meat, reviewed, 1 

School books in Chinese, 510; rede of 
Germany, 61. 

Schools, geographical instruction in, 393. 

Schulze, Aurel, return of, 412 

el F. The north magnetic pole, 

64, 

Science, commercial, 225; decadence of, 
about Boston, 86, 144, 207; at the south, 
revival of, 246; and surgery, 96. — 

Scientific associations of Boston, 125; 
bureaus, government, appropriations 
for, 206; co-ordination of, 47; re-organi- 
zation of, 41; transfer of, to navy depart- 
ment, 128; legislation, reformation of, 
325; results of the Greely expedition, 

163; of the Lady Franklin Bay expedi- 
tion, til. 309; work, government, 3386; 
administration of, 51. 

Scott, W.B. A fossil elk or moose from 
the quaternary of New Jersey, itd. 420. 

Scottish Highlands, geology of, 87.. 

Scudder, 8S. H., on geological develop- 
ment of winged insects, 355. 

Sea, chemistry and physics of, 98. 

Seasons in Japan, 203, 

Sedative drug, 222. 

Sediment, 478. 

Seismological notes, 199. 

Seismologist, amateur, 454. 

Seismoscope, 199. 

Sekiya, K., on recent Japanese earth- 
quake, id/. 483. 
Selenium cell, 244. 
SELWYN, A. R. C. Lake Mistassini, ill. 

65. 

Selwyn and Dawson’s geological map of 
Canada, reviewed, 156. 

Semitic languages, 405. 

Sense-organs, abnormality of, 266. 

Senses, correlation between defects of, 
127; of spiders, 261. 

Seppilli. See Tamburini and Seppilli. 

Serpents, voice of, 85, 188, 7/2. 267. 

Sewage, disposal of, 40, 183. 

Sewers, Parisian, 323, 

SHARPLES, S. P. The use of slips in 
scientific correspondence, 144. 

Shaw’s Icaria, reviewed, 34. 

Sheffield scientific school 
mechanies, 183. 


lectures to 
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Shepard’s Systematic mineral record, 

_ reviewed, 3801. 

Sherman’s Poni nations reviewed, 508. 

Ships, dimensions of, 134. 

SHUFELDT, R. W. "Abert’s squirrel, 7d. 
474; the carnivorous habits of the Ro- 
dentia, 286; a complete fibula in an 
adult living carinate-bird, 7/2. 516; the 
Georgia wonder-girl and her lessons, 
189; the voice of serpents, i//. 267. 

Siam, opening of, 39. _ 

pipere, exploration of, 324; sulphur of, 

222. + 


Sicily, typhoon in, 722. 344. 
Siebold, Carl Theodor von, portrait, 415. 
Sierra Nevada of Spain, 195, 


Signals, telegraphic, 324. 


Silicates, classification of, 354, 459. 

Silk in mixed fabrics, amount of, 459. 

Sllurian insects, discovery of, ill. 97. 

Silver from mounds, 7/2. 419, 515. 

Simon’s Manual of chemistry, reviewed, 
139. 

SKINNER, A.N. Total eclipse of the sun 
in August, 1886, 165. 

Skulls, composite photographs of, 355, 
449; cubic cApRenty of, add. 499; prehis- 
toric, 102. 

Sleep- walking, 15. 

Slips, use of, in scientific correspondence, 
44, 86, 144. 

Smelt- hatching, 424, . 

Smith, Angus, on river-pollution in Eng- 
land, 72. 

SmIvu, Erminnie A. Artificial wam- 
pum, 3. 

SmituH, Eugene A. Phosphatic rocks of 
Florida, 395; tertiary phosphates in 
Alabama,.376. . 

Smoke question, 263; testing drains by, 
283. 

Snake bites, 38; dance, 202. 

Snow, F. H. Is the rainfall of Kansas 
increasing? 12. - 

Snow, plastic, i//. 189; slide, 434. 

Société d’encouragement pour Pindustrie 

- nationale, prize of, 412. 

Society for psychical research, journal of, ; 
62; publications, catalogue of, 159. 

Soils, study of, 531. 

Solar eclipse of March 16, 1885, map, 210, 
226; in September, 1885, 161, 324; in 
1886, 165; parallax, 412. 

Somal country, 19. 

South America, determinations of longi- 
tude in, 151. 

South Kensington inventions exhibition, 
243, 322. 

Spain, earthquake in, 22. 191, dd. 381; 
Dec. 25, 203; Sierra Nevada of, 195. 

Spencer’s Elevations in the Dominion of 
Canada, 19. 

Spiders, senses of, 264. 

Sponges, digestion of, 257. 

Squirrel, Abert’s, 2é/. 474, 515. 

Stadia surveying, 77. 

Standard cell, new, 494. 

Stanley on the Kongo, 62. 

Stars, colored, 248; measuring distances | 

of, 225; motions of, 511. 

Statistics, age, peculiarities in, 222. 461. 

Steam on street-railways, 135. 

Steam-engine, efficiency of, 364 5 indicator, 
77. 


Stearns, R. E. C., on giant clams, 428. 

Steel for boilers, 322. 

Steinmann’s journeys in Patagonia, 224. 

Stellar maps, 351; parallax, i/Z. 241. 

STERNBERG, G. M. The comma bacillus 

. of Koch, zd. 109, 144. 

Stoddard’s Lecture-notes on general chem- | 
istry, reviewed, 301; Qualitative analy- 
sis for beginners, reviewed, 301. 

Stolz on the science of number, 243. 

SToNE, C. P. The climate of ‘the Egyp- 
tian Sudan, 268; the route from Sua 
to Berber, map, 290. 

Stone, G. H. <A novel snow-slide, 434; 
the recent Chicago storm and the sun- 
glow, 476; the ruddy glow around the 
sun, 415. 

Stone age in Africa, 405; man in, 3, 48. 

Storm-charts, 20. 

Street-railways, steam on, 138. 

Strone, E. A. Silver in mounds, 515. 
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Stroudley on British locomotives, 384. 
Struve on proposed change in astronomi- 
cal day, 524. 

StuRTEVANT, E. L. Digestion experi- 
ments, 335. 

Suakin to Berber, map, 254; map, 290. 

Sudan, climate of, 268. 

Suez Canal lighted by electricity, 391. 

Sulphur deposits of Siberia, 222. 

Sun, 412; glow, 415, 476; hydrogenic pro- 
tuberances of, 512; ring around, 455; 
thermometer during eclipse of March 

16, 1885, 266. : 

Sunlight, 7/2. 441. 

Sunsets, red, 452. 

Sun-spot period, 81. 

Sun-spots, 24. 

Surgery, 96, 306. 

Surveying, stadia, 77. 

Surveys, public, 20. 

Swiss earthquake commission, 196. 

Symbolic algebra, 77. 

Symonps, W. 8S. Mammalia in inter- 
glacial deposits, 248. 


Tamburini and Seppilli on hypnotism, 303. 

Tanner’s report of the cruise of the Alba- 
tross, 275. 

Tappeiner on digestibility of cellulose, 
ll. ue 


Tarapaca nitrate, 181. 
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«6 697, “ I, 22d line from top, and under cut, for ‘ Palaeo- 
phoneus ’ read ‘ Palaeophonus.’ 

“97, *§ 1,14th line from bottom, insert ‘then’ between 
‘the’ and ‘ earliest-known.’ 

ss 248, “ 2, in several places, for ‘ Cortez’ read ‘ Cortes.’ 


‘¢ 248, ‘* 2, 18th line from top, for ‘ Titacat’ read ‘ Teutiaca.’ 


Page 311, col. 1, 26th line from bottom, for ‘ Bosukop’ read ‘ Bos- 
sekop.’ 


“* 311, ‘* 2, 2d line from bottom, for ‘ Leebi’ read ‘ Lieber.’ 

‘* 312, “ 1, 2d line from top, for ‘ Robesen’ read ‘ Robeson. 

‘ss 6361, ** 2, 28th line from bottom, for ‘northern’ read 
‘southern.” 

‘¢ 361, ‘** 2,18th line from bottom, for ‘to the south’ read 


‘to the north.’ 


‘¢ 362, ** 2, 2d line from bottom, for ‘ In 1883’ read ‘ In 1881.’ 


et ATID, #8 1 18th line from bottom, for ‘ culture-medicine’ 
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é 492, ** 2, 6th line from bottom, for ‘acid’ read ‘ oxide.’ 

«514, * J, 5th line from bottom, for ‘Byron’ read ‘ By- 
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‘© 614, “ 1, 28th line from top and under cut, for ‘Brasen- 


ice’ read ‘ Brasenia.’ 


